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INCREASING THE EFFICIENCY OF GENERATING STATIONS. 
At te reeent meeting of the American Institute of Elec- 
trical 'ngineers, Mr. Henry G. Stott presented a paper of 








tnusua’ interest and importance. The title of the paper was 
“Power Plant Economics.” In it the author analyzes the losses 
in pow» plants employing prime movers of different types, 
points it where there is hope for improvement, and then 
‘hows ‘ow the peculiar characteristics of the different prime 
hovers :nay be utilized to the best effect. 


Considering, first, a station employing the reciprocating en- 
gine alone, there is little hope for improvement in the engine 
itelf; tc attack must be made in the boiler plant. An inter- 
ting {ature of this work is the value of combustion indicators 
apparatus for indicating the efficiency of the furnace. The 


mere introduction of a carbon dioxide indicator, which enables 
the man in charge of the boiler house to check the work of the 
firemen, has effected a saving of twelve per cent of the heat of 
the fuel. With steam turbine plants there is a possibility of 
further improvement in the turbine itself, as well as of better- 
ing the conditions in the boiler room. 

Assuming, for comparison, that in a typical modern power 
plant employing reciprocating engines that the cost of main- 
tenance and operation of the station is 100, in an equivalent 
station in which steam turbines are employed the cost will be 
79.64. A slightly better result, as compared with the latter 
station, is obtained by utilizing the exhaust steam from recip- 
rocating engines in low-pressure steam turbines. In this case 
the reciprocating engine is employed where it is most efficient, 
and the steam turbine is, in effect, merely a large low-pressure 
cylinder carrying the expansion of the steam down to an exceed- 
ingly low point. The relative cost of maintenance and operation 
As compared with the simple 


ye WO 


of such a station is 75.72. 
steam turbine station the difference is not great, so that it is 
probable that such a station would seldom be installed originally ; 
but where there is‘a station in which this reciprocating engine 
is at work, the low-pressure steam turbine may be added, increas- 
ing largely the output of the station without increasing the cost 
of operating the plant. 

A fourth type of station is that in which there are gas 
engines pure and simple. The gas engine generates power at 
the comparative cost of 50.67, but the gas engine has not, by 
any means, reached its full development. We may expect that 
before long decided advance will be made and that some of 
the losses now taking place in this prime mover will be reduced. 
At the present time the thermal efficiency of the gas engine is 
much better than that of any other prime mover, because the 
cycle is better, so that it merely remains to reduce the losses. 
In the opinion of a number of those who took part in the dis- 
cussion at the Institute meeting, a well-designed, well-handled 
It should be con- 
sidered when planning any generating station. 

The fifth type of station discussed by Mr. Stott is. one 
suggested by himself. In this a combination is effected between 
gas engines and steam turbines. Mr. Stott noticed, some time 
ago, that when a steam turbine with a sensitive governor was 
connected in parallel with a reciprocating engine having a more 
sluggish governor, that the former machine took care of all 
fluctuations in the load, the reciprocating engine operating under 
practically a constant load. With this arrangement the steam 
turbine gave practically nearly all the advantages of a balancing 
storage battery. The ease with which the steam turbine absorbed 
variations in load suggested to Mr. Stott that it might be used 


gas engine is a thoroughly reliable machine. 
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in connection with gas engines, the latter carrying the steady load 
—under which conditions they give their best performance— 
while the steam turbine takes care of all variations. In this 
way an ideal regulation may be secured and both machines are 
operated efficiently. But this is not all, for the cooling water 
of a gas engine, which carries off such a large part of the 
heat, may be utilized as feed water for the steam turbine boilers ; 
and the exhaust gases from the gas engine, which carry off a still 
larger part of the heat of the fuel, can be utilized in economizers 
for heating the feed water further. In this way the efficiency 
of the plant is increased and at the same time a satisfactory 
operation is secured. Mr. Stott’s figure for the relative cost 
of operating such a plant is 46.32, less than half of that of the 
modern reciprocating engine plant. This figure, if attainable 
—and it should be said that Mr. Stott’s argument was in no 
way criticised during the discussion of his paper—would mark 
a decided advance in power station economics. That the equip- 
ment would be more complicated than in at least three of the 
other types of stations is admitted, but the complication would 
not be serious and the investment would be less than that for a 
reciprocating steam engine or gas engine plant. It may be 
said that the investment is found to be least for the combined 
reciprocating engine and steam turbine plant. 

A reduction in the cost of maintenance and operation of 
power stations is an important matter. Any way of cutting this 
figure in half would be a decided step forward; but it should 
not be overlooked that the station costs are only one of several 
items in supplying power, though it is the one item over which 
the operating engineer has direct control. Mr. Stott’s plan does 
not, therefore, mean that the price for power would be cut in 
half by the introduction of his system. 





AN OPPORTUNITY FOR ELECTRICAL REFRIGERATION. 

The electrical industries have not been harmed by the mild 
winter which has so far prevailed. In but few instances have 
wires been torn down by storms and there has been no serious 
interference with the operation of electrical railways due to 
snow blockades. There is also a possibility that the mildness 
of the winter months will result later along in the year in still 
further benefits to dealers in electrical supplies. 

The possibility of this is called to mind by a recent press 
despatch stating that a large ice company announces that there 
need be no fear of an ice famine because of the warm weather. 
The ice fields of the northern rivers are said to be in good 
shape and harvesting seldom begins before this time of the 
vear. However this may be, one is pretty safe in counting upon 
an increase in the cost of this necessity whenever there is a 
plausible excuse, and the opportunity of pleading a mild winter 
to justify an increase in price is too good to be lost. 

It is just here that an opportunity offers to the electrical 
power companies. Only recently attention was called to the 
advantages possessed by small electrically operated refrigerating 
plants. Within the last year apparatus suitable for hotels, grocers, 
butchers, restaurants and other places where ice is a necessity 
has been brought to a high state of perfection. It is said by 


those who have looked into the matter that, taken all in all, 
such small refrigerating machinery is better than ice. The 
apparatus is under control, is automatic and has other desirable 
features, which were explained in some detail in the issue of the 
ExectricaL Review, July 15, 1905. The coming season yil] 
undoubtedly be a good one for a general introduction of elec. 
trically operated refrigerating machines, and the power com. 
panies should see to it that their clients are informe:! of their 


virtues. 





THE MODERN ALCHEMIST. 
The endeavors of the old alchemists, it will be remembered, 


were to convert a baser metal into one more precious.  :¢ metals 
sought for were either gold or silver, and they argu: that it 
should be easier to pass from one precious metal {> ne stil] 
more precious than to take what would seem to be a !o:. ver step 
from a base metal to the most precious. For instanc«, ‘though, 
when apparently demonstrating to their dupes the «\. cess of 
their methods, they might use lead to produce silver, \ ‘\°n they 
wished to appear to produce gold they generally stariod with 
silver. Now, from what we know, or rather what we in/cr from 
recently discovered physical phenomena, it should be ‘ss diffi- 
cult to pass from lead to gold than from silver to gold: ut both 
of these transmutations are at present far beyond us ail prob- 
ably would not be profitable if they could be brought about. 


This matter was alluded to in an interesting manner })y Mr. 
Frederick Soddy in his recent presidential address delivered to 
the Roentgen Society. Mr. Soddy said: “the attempt of the 
alchemist to build up a heavy metal like gold from silver was 
futile, because, even if it could be done, it could not pay. The 
energy of some hundreds of tons of coal would have to be 
put into an ounce of silver to convert it into gold; but if 
gold could be formed from the degredation of a heavier clement 
like lead, the gold would be a mere by-product and the store 
of energy liberated simultaneously, however reckoned, would be 
of far greater value than the gold produced. At the present 


time we are totally ignorant of any means of altering or affect- 


ing in any way the rate of atomic disintegration proceeding 
spontaneously; or, in other words, we can not effect artificial 
transmutation.” Not only were the alchemists claiming to be 
able to do something which is even to-day quite impossible, but 


they had an entirely wrong view of the value of the «ange. 
It would be far more profitable, to-day at least, to convert gold 
into silver and sell the energy thus liberated than to perform 
the reverse operation; and in the transformation of tlie base 
metal, lead, into gold the value of the product is trifling com- 
pared with the value of the work which might be performed 


during the change. In fact, the gold residue would be much 
less important in this process than it is in, for exam'e, the 
electrolytic refining of copper, where it is the value of the 


gold and silver recovered which makes the process profita)le. 
The modern alchemist should seek, therefore, to obiain not 
so much a valuable product as the valuable energy set free dur- 
ing any transmutation ; this should be caught and converted into 
a useful form. This is just what we are doing to-day in our 
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large power stations, whether they be driven by water power, 


steam or gas. We take the fuel or the high-potential water with 
which nature provides us and by converting them into baser 
products we extract from them valuable energy which is convert- 
ed into useful forms. ‘The less the loss during the process and 
the more uses to which this energy can be put the more valuable 


is the process. That form of energy which best meets these 


uts we believe to be electrical energy. Unfortunately, 


requirem 
our methods of transmutation are either more costly or more 
complex than is desirable,.but the modern alchemist—the engi- 


neer—is rot at the end of his resources. He hopes—indeed, 


expects-—-'0 make improvements and he must be given due credit 


for what »e has already accomplished. 








THE LIGHTNESS OF TURBO-GENERATORS. 
One ©" the great advantages claimed for the steam turbine 
is the rei 
generat 


iction made possible in weight, and hence in cost, of 
. designed for operation by this machine. This feature 
is often -asisted upon, but it is seldom that a direct comparison 
is made between turbo-generators and equivalent generators 
designe for driving by reciprocating engines. For this reason 
some fig res given by Mr. H. S. Meyer in a recent issue of the 
London Jectrician are interesting. 

Mr. ‘leyer in this article goes into the details of the design 
of a 1.5°0-kilowatt, 11,000-volt generator for running at 1,000 
revolutions per minute. In this machine one of the limiting 
considerations is the mechanical strain thrown on the rotating 
part, due to its high velocity; in the particular design here 
given 2 good factor of safety is secured. Another feature is 
the necessity for securing ample circulation of air through 
the generator in order to carry off the losses in a machine 
of such compact design. The efficiency of the .generator is 
computed to be about ninety-six per cent at full non-inductive 
load. This is a good figure, though it has been surpassed in 
other 1uachines. Probably, had a higher efficiency been sought, 
the weight of the machine would have been considerably 
increased. 

The weights given for this alternator are 36,000 pounds 
Of this 25,000 is embodied in the stator and 11,000 


pounds in the rotor. Of the total weight 16,000 pounds makes 


complete. 


up the active iron and 2,500 pounds the active copper. A feature 
of the machine is the large flywheel effect due to the high 
veloci'vy. This amounts to 8,750 foot-tons. 

A generator driven by a reciprocating engine and having the 
same vating is compared with the turbo-generator above. It 
runs t ninety-four revolutions per minute. The stator com- 
plete. with outboard bearing, weighs 40,000 pounds; the rotor 
comp ste weighs 30,000 pounds, making a total of 70,000 pounds 
for tc generator. However, to this must be added a flywheel 
weig':ng 90,000 pounds in order to get a satisfactory flywheel 
effec:. The total weight of the generator and flywheel thus 
come to 160,000 pounds. Of this material the active iron 
amousts to 16,000 pounds and the copper 8,500 pounds. The 
flywh el effect is only 3,700 foot-tons. 

‘The difference in the figures for the two machines is strik- 
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ing. Not only is the turbo-generator very much lighter than 
the other—in fact, it weighs only about half as much when 
compared with the generator proper and less than twenty-five 
per cent of the weight of the generator and flywheel—but 
the floor space required by the turbine-driven machine is cor- 
respondingly reduced. In fact, the space required for the fly- 
wheel of the alternator driven by the reciprocating engine is 
probably almost as large as that taken by the alternator itself. 

In comparing these figures it will be noted that the greatest 
saving is in inactive iron. In fact, the amount of active iron 
required by the two designs is found to be the same. As regards 
the generators proper the turbine design saves, relatively, prin- 
cipally in copper. The great saving in these two respects should 
much more than make up for the more expensive type of con- 
struction required by the high-speed machine, so that the cost 
of this type should be considerably less than that of the slow- 
driven type. 





LOW-PRESSURE STEAM TURBINES. 

As has been frequently pointed out, the steam turbine gains 
thermodynamically mainly at the lower end of the steam cycle. 
One of its greatest advantages is the ability to carry the 
expansion of the steam low down and thus reap the full benefits — 
of condensation. To enjoy these benefits it is necessary to 
provide a turbine with a thoroughly effective condensing plant, 
and in all modern turbine stations where condensation is pos- 
sible the condenser apparatus has been studied with particular 
care and the effort made to use it fully. 

The ability of the steam turbine to utilize the lower part of 
the steam cycle makes it feasible to operate a turbine economic- 
ally at steam pressures which would not be suitable for recip- 
rocating engines. This feature was pointed out some time ago, 
Rateau, in particular, having devoted considerable attention to 
utilizing, in the low-pressure turbine, the exhaust of a recipro- 
The turbine is made to step in between the 


engine and the condenser, and converts into power a large part 


cating engine. 


of the energy of the exhaust steam which would otherwise be 
carried off in the cooling water. In this way, without in any 
way increasing the consumption of fuel, a considerable increase 
in the output of the plant may be effected. An instance of this 
kind was mentioned by Mr. J. H. Hallberg in his article entitled 
“Commercial and Engineering Tendencies Affecting Central 
Stations,’ which appeared in the EtzctricaL Review for Jan- 
uary 13. Mr. Hallberg mentions a case where an 800-kilowatt, 
low-pressure turbine with condenser was installed in the exhaust 
main of a 2,500-horse-power Corliss non-condensing engine. The 
gain effected in this way is said to have been more than double 
what would have been obtained had a 2,500-horse-power con- 
denser alone been installed. Such uses of low-pressure turbines 
seem particularly suitable for large manufacturing plants which 
are operated by reciprocating engines, and which use a good 
deal of electrical energy for lighting and for operating auxiliary 
machinery. This is practically converting into useful light and 
power heat which would otherwise be sent up the exhaust-pipe 
or out through a condenser. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER XVIII. 
THe Most Recent Work ON RapDioac- 
TIVITY. 


SOME PROPERTIES OF THE a AND B RAYS 
FROM RADIUM. 


Rutherford has undertaken a new de- 
termination of the velocity of the a par- 


ticle and of the ratio < for this particle. 


His method is based upon the well-known 
principle of measuring the electrical and 
the magnetic deflections. The magnetic 
deviation has already been determined 
with a fair degree of accuracy, but it still 
remains to measure the electrical devia- 
tion more accurately. The difficulty is 
in obtaining a sufficiently large electrical 
deflection of the rays. 

Some interesting facts have, however, 
already been brought out as the result 
of this work. It has been recognized that 
the a rays from radium are complex, con- 
sisting of particles projected at different 
velocities. It will be recalled that a num- 
ber of the different products formed from 
radium gives off a particles. Indeed, at 
least five such products exist in radium. 
The a rays from radium C pass through 
about twice the thickness of air that the a 
rays from radium itself do. Thus, each 
product from radium seems to give off a 
particles at a certain definite velocity. To 
measure the velocity of the a particles, 
those emitted by only one product must 
be studied at a time. The rays given off 
by the deposit from the emanation, which 
were really the a particles from radium C, 
were studied. When the experiments on 
the electrical deflection of the a particles 
are completed, Rutherford points out that 


the ratio < will probably be ascertained 


with sufficient accuracy to enable us to 
decide whether the a particle is simply a 
rapidly moving helium ion. 

An interesting result in connection with 
the heating effect of radium is referred to 
in this recent paper by Rutherford. It 
will be recalled that about seventy per 
cent. of the heat liberated by radium 
comes from the emanation. It is shown 
that about thirty per cent. of the total 
heating effect of radium comes from radi- 
um.C, one of the decomposition products 
of the emanation. 

When the a particles pass through mat- 
ter their velocity is diminished. When their 
velocity falls below a certain value they 
lose their properties of producing lumines- 
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cence, of affecting a photographic plate 
and of ionizing gases. The interesting 
point is that this value is the same in all 
three cases. This would indicate, as 
Rutherford points out, that the three prop- 
erties above mentioned have a common 
cause. 

The absorption of the a rays by gases 
is due to the energy being used up in 
producing ions in the gas. Rutherford 
thinks that the phosphorescent action and 
the action on a photographic plate are pri- 
marily ionizing actions. These actions 
would cease at about the same velocity 
that would just be necessary to ionize a 
gas. 
The bearing of these results on the 
action of the spinthariscope is pointed out. 
Becquerel explains the action, as will be 
recalled, as due to a cleavage of the crystals 
of the phosphorescent substance. The ac- 
tion is probably to be ascribed to the 
production of ions in the substance. When 
these ions recombine scintillations result. 

We can not ascribe the action of this 
instrument simply to the bombardment of 
the phosphorescent screen by the a par- 
ticles, since we have just seen that these 
particles produce no scintillations or lu- 
minescence after their velocity has fallen 
below a certain definite value, and they 
still have, of course, considerable kinetic 
energy. 

Rutherford raises the question as to 
whether phosphorescent and photographic 
effects in general may not be due pri- 
marily to the production of ions. 

Since the a particles are shot off from 
radioactive matter with velocities that are 
only about thirty per cent above the 
critical velocity, i. e., the velocity necessary 
to affect a photographic plate, produce 
phosphorescence or ionize a gas, and thus 
lead to the detection of the a particles; it 
suggests the possibility that matter in gen- 
eral may be undergoing a disintegration 
similar to the radioactive elements, but 
that the a particles are shot off with a 
velocity below the critical and therefore 
escape detection. 

It is probable that in some of the trans- 
formations of the radioactive elements 
which are thought to be rayless, a particles 
are actually given off, but with a velocity 
that is below the critical and they there- 
fore escape detection. 

This suggests the further thought that 
all matter may really be radioactwe. Only 
those elements that shoot off a particles 
with velocities above the critical would 
produce appreciable ionization in a gas, 
and thus be classed as radioactive in terms 
of our present methods of detecting radio- 
activity. 
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The presence of an electrical charge 
upon the a particles has been demon- 
strated directly by J. J. Thomson. He used 
radio-tellurium, which gives off only a 
rays. Some of this substance was placed 
at a distance of three centimetres from a 
metal plate which was connected with a 
gold-leaf electroscope. When a vacuum 
was established the electroscope leaked 
very rapidly if positively charged, bit only 
very slowly if negatively charged. When 
the apparatus was placed in a strony mag- 
netic field the positive leak was slizitt, due 
to the electrons being bent away by the 
field. 


The experiment was then tried o' plac- 
ing the radio-tellurium closer to tlc metal 
plate in a strong magnetic field. 'Jnder 
these conditions the electroscope )ccame 
charged positively, showing that the a 
particles were positively charged. ‘ecent 


experiments by Rutherford lead to «xactly 
the same result. Rutherford also deter- 
mined the total number of a particios shot 
off by radium. In order to get rid of the 
8 particles from radium he removed the 
emanation and all its successive decompo- 
sition products and obtained radium at 
what is known as its minimum activity. 
Under these conditions the number of a 
particles shot off from a gram of radium 
per second is 6.210%. The number of 
a particles shot off by normal radium in 
radioactive equilibrium is four—and possi- 
bly five—times the number of 8 particles 
shot off under the same conditions; since 
radium, the emanation, radium A, radium 
C and radium F all emit a particles, while 
only radium C and possibly radium E 
emit B particles. Radium, however, at 
its minimum activity is freed from the 
emanation and all succeeding decompo- 
stion products and gives off the same 
number of a particles as normal radium 
gives off B particles. This also was tested 
by Rutherford. He found that the num- 
ber of B particles shot off from one gram 
of radium per second was 7.310". This 
is almost identical with the result ob- 
tained for the number of a particles at 
minimum activity. 

This result is a striking confirm. ion of 
the theory which predicted it. 

The importance of the above det: :mina- 
tions is obvious. Knowing the nu:.ber of 
a particles shot off from radium in » given 
time, we can calculate approximate!y how 
rapidly radium decomposes. It is probable 
that one a particle is expelled from 2 radi- 
um atom when the atom breaks down. 
This would show that 6.210" atoms of 
radium break down every second ina gram 
of radium. Since one gram of radium 
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contains approximately 3.6107! atoms, 
the life of radium, as Rutherford shows, 
is 2bout 1850 years. 

He also points out that knowing the 
number of a particles shot off from radi- 
um we can caleulate the volume of the 

» ination produced by it. Every atom of 
raJium in breaking up gives off at least one 
« particle and produces one atom of the 
ejanation which is a gas. A cubic centi- 
u're of a gas is known to contain about 

; 4510! molecules. From these data the 

ume of the emanation from a gram of 
r.iium is caleulated to be 0.83 cubic 

ltimetre. The volume of the emana- 
from a gram of radium, as found 

‘rimentally by Ramsay and Soddy, was 

- cubie millimetre. The two results, 

en we consider the conditions, are strik- 

‘ly concordant. 

itutherford also points out that from 

number of a particles expelled from 

‘ium we can calculate the heating effect, 

e this is due to the bombardment of 
i've a particles. He calculated the kinetic 
‘.ergy of the a particle to be 5.910° 

rs. Radium at its minimum activity 

‘es off, as we have seen, 6.2 10"° a par- 
‘cles from a gram per second. In radio- 
itive equilibrium it gives off 46.210" 

2.510" a particles per gram-second. 
‘his would correspond for a gram of radi- 
vim to 126 gram-calories per hour. The 
value found was 100,-which agrees well 
with the above calculation. 

SLOW TRANSFORMATION PRODUCTS OF 

RADIUM—RADIUM F. 

It will be recalled that Rutherford had 
already shown that radium passes through 
2 number of transformations and gives 
rise to a number of substances. These 
are: The radium emanation, radium A 
radium B, radium C, radium D and 
radium E. Every one of these substances 
's the offspring of the preceding and the 
parent of the succeeding one. 

In a paper published in the September 
uumber of the Philosophical Magazine, 
iutherford describes still another trans- 
ormation product of radium, which he 
aturally calls radium F. This is pro- 
uced from Radium E, which gives off 8 
ond probably y rays. 

For the method of demonstrating the 
existence of these various transformation 
‘roducts of radium, reference must be had 
o an earlier chapter where they were dis- 
cussed at some length. 

Radium F is deposited on a plate of 
bismuth in a solution of the active deposit. 
't gives off only a particles and its activity 
decreases to half-value in about 143 days. 

An interesting relation between radio- 
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tellurium and radium F is pointed out by 
Rutherford. There are strong reasons for 
believing that the two are identical. 
Radio-tellurium gives off only a particles 
and its activity falls to half-value in 143 
days. Both are deposited on bismuth from 
their solution, and the a rays from radio- 
tellurium are identical with those from 
radium F. 

The active constituent in radio-telluri- 
um is, then, a product of the radium oc- 
curring with the tellurium in the min- 
erals. 

Radium F is much more active than 
pure radium. It has been shown by 
Rutherford to be about 3,200 times as 
radioactive as radium at its minimum 
activity, or 800 times as radioactive as 
normal radium. 

This also corresponds with the enor- 
mous activity possessed by radio-tellurium, 
as demonstrated by Marckwald. 

Rutherford thinks that polonium is 
probably a mixture of radium D and 
radium F, and that the chief constituent 
in radio-lead is radium D. He was led 
to this conclusion by studying the radia- 
tions from the several substances and the 
changes in these radiations with time. 

The transformation products of radium 
with the radiations given out by each are, 
then, the following: 


a a a 
Radium—emanation—radium A—radi- 
a, B, y; By, 
um B—radium C—radium D—radium E 
a 


—radium F. 

We have already seen that radium is 
almost certainly derived from uranium, 
but indirectly, there being one or more 
intermediate products that have thus far 
not been discovered. The relations are: 

Uranium—uranium X, — — — radi- 
um—and then the above-named decompo- 
sition products of radium. 

In the light of the above considerations 
we must still ask the question, what be- 
comes of radium F? Does it undergo still 
further transformation, and, if so, into 
what? 

Rutherford has thrown light indirectly 
on this question. We. have no evidence 
that radium F passes into anything that 
is radioactive. Radium yields four sub- 
stances that send off a particles—radium 
itself, the emanation, radium A, radium 
C and radium F. Jt has been regarded 
as highly probable that the a particle is 
a charged helium atom. It would then 
have a mass of four, and five such par- 
ticles a mass of 20. If the atomic weight 
of radium is 225, the end product formed 
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from radium F would have a mass of 205. 
The atomic weight of lead is 206.7. Lead 
occurs in radioactive minerals in quantities 
proportional to the uranium and to the 
radium, this argues in favor of the con- 
clusion that lead is the final product of 
the disintegration of radium. 

It will be recognized that the first ar- 
gument is not at all conclusive, since it 
involves several assumptions. In the first 
place it is far from proved that the atomic 
weight of radium is 225. 

Again, it has not yet been proved that 
the a particle is a helium ion. In the 
light of the most recent work this, as we 
shall see, is doubtful. 

The second line of argument based upon 
the presence of lead in all uranium min- 
erals and, therefore, in all minerals that 
contain radium, is far more convincing. 
Recent analyses of uranium minerals con- 
firm the relation pointed out by Ruther- 
ford. 

Other elements, such as hydrogen, ar- 
gon, barium, bismuth and thorium occur 
frequently in radioactive minerals, and it 
may be shown that some of these, in addi- 
tion to helium, are produced by the dis- 
integration of radium. Up to the present, 
however, the evidence in the case of lead 
is the most satisfactory, but it can not 
yet be regarded as proved that lead is a 
decomposition product of radium. It is 
a possibility and may even appeal to some 
as a probability. 


(To be continued.) 


—tillinenrsasno 
A Souvenir of the Electrical Show. 

The Chicago Edison Company distrib- 
uted a rather choice reminder of its dis- 
play at the electrical show held at the 
Coliseum, Chicago, Ill., January 15 to 
January 27. The company dispensed many 
dainty articles in the way of food and 
drink, electrically prepared on special ap- 
paratus. To some of the more favored 
ones several electrically cooked cookies 
were given away, neatly packed in a tin 
box for shipment. 








City Ownership in Berlin, Germany. 

At a conference of the Berlin, Ger- 
many, municipal authorities held on 
January 29, with the municipal officers of 
eight suburban towns, it was resolved to 
take the initiatory steps to acquire the 
Berlin Street Railway Company, which 
has practically the monopoly of the street 
railroads of Berlin and its suburbs, and to 
operate roads upon joint account of 
the nine municipalities. The company 
has a capital of $25,000,000. 
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The Annual Meeting of the Electrical 
Trades’ Association of Chicago. 
The tenth annual meeting of the Elec- 

trical Trades’ Association of Chicago was 
held at the Coliseum Annex, Chicago, IIl., 
Wednesday evening, January 24. One 
hundred and twenty-five representative 
electrical manufacturers and jobbers lo- 
cated in the central, western and southern 
states, and covering the territory embraced 
between Cleveland, Ohio, to Denver, Col., 
and Detroit, Mich., to New Orleans, La., 
and Dallas, Tex., were present. 

The dinner was a complete success. 
Owing to the unavoidable absence from 
the city of President E. R. Gilmore, of the 
Western Electric Company, and also the 
inability of Seymour Guthrie, vice-presi- 
dent of the association, to be present, 
Frederic P. Vose was made chairman. 

The secretary’s report showed the mem- 
bership in the Chicago association to be 
155 manufacturers and jobbers, and a 
total membership in the allied associa- 
tions of Boston, New York, Philadelphia, 
San Francisco, Montreal and Chicago of 
335. One of the features of the associa- 
tion is the protecting of its members in 
trade collections. The total number of 
parties who have become slow payers or did 
not pay their bills at all in the trade was 
9,746. .The total amount of slow accounts 
reported by the association was $609,- 
201.93. The total amount of settlements 
secured was $471,908.90. 

After the reports of several committees 
had been received, the election of officers 
was held, with the following result: 

President: Frank Beardslee, Beardslee 
Chandlier Manufacturing Company. 

Vice-president: Seymour Guthrie, Kel- 
logg Switchboard and Supply Company. 

Members of executive committee: 
Thomas I. Stacey, Electric Appliance 
Company; E. R. Gilmore, Western Elec- 
tric Company; S. E. Kennedy, Central 
Electric Company. 

James Wolff was appointed member on 
the national board. 

At the conclusion of the business meet- 
ing, Mr. James Wolff, of the New York 
Insulated Wire Company, was introduced 
as toastmaster, and a number of re- 
sponses were made. Charles W. Wilkins, 
of Partrick, Carter & Wilkins, Philadel- 
phia, Pa., spoke very happily and gave ex- 
pression to his well-known conviction as to 
the efficacy and thorough practicability of 
the Electrical Trades’ Association’s co- 
operative plan of credit protection. The 
other speakers were Frank M. Pierce, Man- 
hattan Electrical Supply Company; F. B. 
Uhrig, Western Electric Company; Mr. 
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Conover, of the John A. Roebling’s Sons 
Company; Charles E. Gregory, Guarantee 
Electric Company; W. E. Phelps, Phelps 
Company; Henry L. Walker, Detroit; J. 
E. Erner, Cleveland ; S. E. Kennedy, Cen- 
tral Electric Company; Harry Parsons, 
Western Electric Company; Thomas R. 
Mercein, Milwaukee, and W. S. Sisson, of 
the D & W Fuse Company. 


Some Influences Affecting Electric 
Traction Problems. 


Some features of the single-phase com- 
mutating motor which affect its adapta- 
bility to railway work are here considered 
by Mr. Charles E. Eveleth. Other things 
being equal, the ideal electrical system 
for railway work would be a single-phase 
feeder wire with one set of collecting con- 
tacts at high voltage, with single-phase 
motors, but such a combination must be 
able to show the economies proportional 
to the advantages which might be expected 
from an increase in voltage over the di- 
rect-current systems. Unfortunately, in 
some. respects the single-phase motors have 
restrictions which modify the advantages 
to be gained from their use. A single- 
phase alternating-current motor is from 
forty to fifty per cent heavier than the di- 
rect-current motor capable of performing 
the same service. The commutation prob- 
lem is difficult, which makes it desirable, 
in the series type of motor, to run it above 
synchronous speed. The single-phase mo- 
tor is more complicated than the con- 
tinuous-current motor, and hence repairs 
and first cost are greater. At starting 
there is a greater voltage drop in the 
motor fields, due to reactance, hence the 
maximum drop allowable in the line will 
be less. It seems doubtful whether any 
economy, from the electrical standpoint, 
is gained with a voltage less than 1,500 
or 2,000 volts for the alternating-current 
system as compared with 600 volts for 
the continuous-current system; therefore, 
voltages in excess of this must be used. 
Another disadvantage of the single-phase 
motor is that it is incapable of utilizing 
as great a proportion of weight on the 
drivers for tractive effort as the direct- 
current machines.. This is due to the fact 
that the torque in the alternating-current 
motor is pulsating and not constant. This 
the author has tried experimentally by add- 
ing a weight, spring suspended, to the 
wheels driven by an alternating-current 
machine. When slipping occurred it was 
found that the vibrations recorded by this 
weight were in synchronism with the 
pulses of power. With gearless motors 
about fifty per cent of the weight on 
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the drivers can be counted upon. When 
geared motors are used the percentage is 
less, being twenty-five or thirty. A sys- 
tem is suggested in which a locomotive 
equipped with continuous-current motors 
and suitable for operating over short lines 
has attached to it a tender in which there 
is a single-phase motor driving a direct- 
current generator. In this design the 
alternating-current motor is not restrict- 
ed by length, as it would be on the loco- 
motive axle, while the increased weight o! 
the tender would add but little more than 
the increased weight necessary to obtain 
a tractive effort equal to that obtainable 
with direct-current, if single-phase, alter- 
nating-current motors were used on the 
locomotive axles. The additional weigh: 
would be about equa! to that of a loaded 
steam locomotive tender. Such a system 
would enable a high-voltage distribution 
on the main line and standard 600-volt 
distribution for suburban work. Mr. 
Eveleth points out the possibilities of poly. 
phase motors for mountain work. For 
the long-grade hauls in the Rocky mount- 
ains and other similar regions polyphas: 
motors seem to be the most logical type 


‘to apply, and, undoubtedly, will be very 


generally used. Assuming that these wil! 
be accepted for this class of service, there 
is very little doubt that the long hauls 
for through traffic on these same roads 
will be handled in the same manner. Thus, 
the author expects the development of 
four types of locomotives in this country: 
first, the straight direct-current locomo- 
tive, either gearless or geared, for passen- 
ger or freight service; second, direct-cur- 
rent locomotives with motor-generator 
tenders; third, polyphase locomotives for 
general use where stops are infrequent and 
grades severe; fourth, single-phase gear- 
less or geared locomotives with commuta- 
tor motors.—Journal of the Worcester 
Polytechnic Institute (Worcester), Janu- 
ary. 








Merger of Electrical Companies 
Again Denied. 

A daily newspaper despatch from Chi- 
cago last week read as follows: 

Reports were current in La Salle stree' 
to-day concerning a deal among the Gen- 
eral Electric, Westinghouse and Allis- 
Chalmers companies. No statement wa- 
made with authority, although the repor: 
seemed to emanate from good sources. 

According to these accounts, Allis- 
Chalmers common is to go into the coi 
solidation at 50 and preferred at par, whi! 
General Electric will go in at 250 an: 
Westinghouse at 325. The fact that Alli: 
Chalmers uses the Parsons turbine paten:-. 
which are also used by the Westinghou 
company, is regarded as significant, as - 
also the fact that all three companies se: 
to act in harmony. 


This has been authoritatively and ve-y 
strongly denied, and the statement is macic 
that at the present time there is no logical 
reason for such a combination of inier- 
ests. 
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Orleans Electric Road in Suburbs of Paris. 


one of the large railroad lines of 
France and has its terminal depot 
at Paris, has recently adopted electric 
traction on a large scale for running the 
trains in the southeastern suburb of the 


T HE Orleans railway system, which is 


city. A few years ago the Orleans com- 
pany installed a line of standard-gauge 
track on the third-rail system which ran 


a'ong the south bank of the Seine from 
‘astern to the central part of the city. 


By C. L. Durand. 


run to the centre of the city over the 
same tracks. 

It was then found desirable to run the 
electric trains to a considerable distance 
in the suburbs. In order to carry this 
out the company decided to run a four- 
track line for some distance, adding two 
tracks for the electric road, one on either 
side of the existing railroad track. Thus 
the main line is reserved for the through 
trains which continue to use steam loco- 


five in number, do not change their 
mode of traction between Austerlitz and 
Juvisy, while the through trains change 
over from electric to steam locomotives 
at the former depot. 

The electric outfit, which was required 
for the new line, has been installed by the 
Compagnie Francaise Thomson-Houston, 
keeping the same general dispositions as 
for the first section along the Seine. 
The high-tension, three-phase current 





SWITCHBOARD IN MAIN PLANT aT Ivry, NEw SECTION oF Parts-ORLEANS RAILROAD. 


The object in so doing was to provide a 
new terminal station which should lie 
nearer the centre of town, and thus render 
the suburban traffic more practicable. 
The city line runs from the new Orsay 
terminal station on the bank of the Seine 
near the Invalides to the old station at 
Austerlitz, also on the Seine, which is the 
starting point of the suburban section. 
This short electric line was operated very 
successfully by the use of electric loco- 
motives, and the steam trains were also 


motives, while the electric trains are run 
on the outer tracks as far as the station 
of Juvisy, a distance of nineteen kilo- 
metres (twelve miles) from the city sta- 
tion of Austerlitz, and carry all the sub- 
urban traffic of the line. All the trains 
of the Orleans road which enter or leave 
Paris, numbering some 200 per day, are 
now taken by electric locomotives where 
they pass through the city to the Orsay 
terminus, a distance of 2.5 miles. The 
suburban trains, which are about seventy- 


for the whole road is furnished by the 
Ivry central station in the eastern sub- 
urbs. The three-phase current is sent 
to a number of substations on the rail- 
road line where it is converted to direct 
current by rotaries which work in paral- 
lel with a battery of accumulators. 

The main generating station at Ivry 
has been entirely transformed and en- 
larged to provide for the new line, and 
this had to be carried out without inter- 
rupting the traffic on the city section. 
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The former substation of Austerlitz was 
transferred to Ivry, and two new sta- 
tions were built. Besides the installation 
of the different machines and apparatus 
in the stations the suburban traffic re- 
quired the use of eight new traction units, 
consisting of electric locomotives and mo- 
tor cars, in addition to the eight loco- 
motives which were already running on 
the city section, and the latter underwent 
some changes at the same time. At pres- 
ent the work of installing the new system, 
which was not without some difficulty, 
has been completed, and at present the 
electric trains are running very success- 
fully on the suburban line. Our illus- 
trations give an idea of the central sta- 
tion and substations, also of the new 
rolling stock which has been provided. 





APPARATUS IN CABIN OF MOTOR CAR. 


The information, which will be found 
below as regards the new plant, has been 
kindly furnished the writer by Mr. A. 
Garfield, to whom as one of the chief 
engineers of the company much of the 
credit for the success of the new road 
The construction of the 
material in the Paris shops has been car- 
ried out under the supervision of Mr. 
E. M. Mix, chief engineer of that depart- 
ment. 

The extensive system of central sta- 
tion and the different substations, which 
are now in operation within the city 
limits or in the suburbs for the new elec- 
tric road, consists of a central generating 
plant located at Ivry in the eastern sub- 
urb, a group of three substations for 
operating the traction system, a second 
group of three substations which are used 
for the lighting of the road and sta- 


is to be given. 
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tions on the direct-current system, and 
a group of eight substations for lighting 
and motors, which use the triphase cur- 
rent. 

The principal generating station of the 














OnE END oF Motor Car, NEW SECTION OF 
THE Parts-ORLEANS RAILROAD. 


Orleans line at Ivry contains three large 
direct-current groups having a normal 
capacity of 1,000 kilowatts and a maxi- 
mum capacity of 1,500 kilowatts. This 
plant also contains a number of exciters, 
feed-pumps for the water supply and 
other apparatus. The first group of sub- 
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pot. It is equipped with two rotary con- 
verter sets of 250 kilowatts each, working 
in connection with a battery of accumu- 
lators containing 290 cells in all. This bat- 
tery has a capacity of 650 kilowatts at 
discharge rate of one hour. The second 
substation, which is contained in the same 
building with the central station at Ivry, 
is provided with two groups of rotary con- 
verters of 500 kilowatts each, also a third 
group of 250 kilowatts and a 650-kilo- 
watt battery of accumulators in parallel 
on the machine. The third substation, 
which is situated on the railroad line at 
Ablon, is equipped with two rotary con- 
verter groups of 500 kilowatts each, a 
third set of 250 kilowatts and a 900- 
kilowatt battery. All the above substa- 
tions are laid out to deliver 600-volt 
direct-current for the motors, and the 


‘third-rail system is employed over all the 


line, 

Between the Orsay terminal depot in 
the centre of town and the Austerlitz 
depot, a distance of four kilometres (2.5 
miles), where the road runs in below the 
level of the quays along the Seine, the 
third rail corresponding to each of the 
two tracks is formed of. two twin rails 
with double flange weighing thirty-eight 
kilogrammes. per . metre (seventy-six 
pounds per yard). In the suburban 
part of the line, between the Austerlitz 
depot and Juvisy, a distance of nineteen 
kilometres (11.8 miles), the third rail for 

















ELEctRIc LOCOMOTIVE ON THE NEW SECTION OF THE PARIS-ORLEANS RAILROAD. 


‘stations, which supply the current for 


the traction, comprises the following three 
plants: first, the substation which is 
located on the banks of the Seine in the 
central part of the city at the Orsay de- 


each of the. two tracks consists of 2 
Vignole railroad rail weighing fifty-fou' 
kilogrammes per metre (109 pounds per 

yard), and reenforced by two counter- 
rails of twenty-eight kilogrammes (fifty- 
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six pounds), making the total weight of 
the third rail 110 kilogrammes per metre 
(220 pounds per yard). The rail return 
is well provided for in this case, seeing 
that the rails of the railroad track of 
the steam system lying in the centre have 
been connected in parallel with the side 
rails of the electric road, making eight 
raiis in all, each weighing thirty-eight 
kilogrammes per metre (seventy-six 
pounds per yard). 
“he group of substations which has 
: installed for the direct-current light- 
of the road on the 500-volt, five-wire 
‘m ineludes the following three 


~*~ ¢ 
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depot is a third substation which is pro- 
vided with three groups having three- 
phase.synchronous motors coupled to 500- 
volt generators, with the same capacity 
as in the first-mentioned plant. There 
are also three boosters of forty kilowatts. 
The use of the 500-volt, direct-current sys- 
tem in connection with the boosters which 
are placed along the line allows of carry- 
ing out the distribution on the five-wire 
system, the difference of potential between 
the wires being 125 volts. The line losses 
in this arrangement are about the same 
as when the ordinary method is em- 
ployed. 
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all, having the same character as the 
above and about the same capacity. They 
are connected to a special high-tension 
underground cable which runs from the 
main generating plant at Ivry. The loco- 
motive depot within the city limits also 
has a substation of sixty kilowatts, which 
is branched upon an underground cable 
like the above. This plant generates 
three-phase current at 225 volts and 
twenty-five cycles for a small power dis- 
tribution system. The latter is used for 
operating different hoisting and lifting 
apparatus, cranes, machine-tools, etc. 
Of the substations which we have just 





BorLER Room at Ivry StTaTION oF PARis-ORLEANS RAILROAD. 


plants: the Ivry substation in the main 
generating plant is equipped with five 
sroups of 100 kilowatts capacity each. 
hese groups are formed of a synchronous 
motor working on 5,500 volts, alternating 
current, coupled to generators which de- 
liver 500 volts, direct current, for the 
lighting circuits. The plant also contains 
three booster groups, having capacities 
of twenty, forty and 100 kilowatts. The 
second substation, which is placed in the 
Austerlitz depot, is equipped only with 
two booster groups, each having a ca- 
pacity of forty kilowatts. At the Orsay 


The eight substations which are used 
on the Orleans system for the remainder 
of the lighting and also for operating the 
stationary motors use the three-phase sys- 
tem at twenty-five cycles. The three sta- 
tions of Chevaleret, Vitry and Choisy are 
connected upon the power cable which 


comes from the Ablon traction substa-. 


tion, already mentioned. These stations 
have a small capacity, some twenty kilo- 
watts, and are used for part of the light- 
ing of the railway stations and depots. 
The railroad shops of the Orleans com- 
pany use at present four substations in 


mentioned, two illustrations are shown 
in the engravings. One of these repre- 
sents the appearance of the plant, which 
is located in the main station building at 
Ivry, with the rotary converters and the 
motor-generator sets. The second view 
shows the switchboard of the Ablon sub- 
station. 

The main generating station, which, as 
already stated, is located in the eastern 
suburb of Ivry, is to be ranked among 
the large stations of Paris. The appear- 
ance of the boiler room is seen in one of 
the engravings. The coal, which is 
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brought on the cars into the station yard, 
is unloaded by hand into a large receiv- 
ing hopper having a capacity of ten cubic 
metres. From thence, after sorting and 
breaking the large pieces, it is taken by 
an inclined chain conveyer and brought 
to a horizontal conveyer which distributes 
the coal above the chutes which go down 
to each of the furnaces. This latter ar- 
rangement will be observed in the view 
of the boiler room. 

The outfit of boilers which the Ivry sta- 
tion contains includes eight boilers hav- 
ing 186 square metres (225 square yards) 
heating surface with superheater of 
twenty-six square metres (thirty square 
vards), besides a second battery of four 
large boilers having 210 square metres’ 
(242 square yards) surface and super- 
heaters of thirty-one square metres (thir- 
ty-seven square yards). The boilers, 
which are tested at thirteen kilogrammes 
per square centimetre (190 pounds per 
square inch), are designed to take some 
fifty degrees of superheating. They are 
all equipped with automatic — stokers 
and superheated steam-blowing apparatus 
for the furnace grates. All the coal ele- 
vators, conveyers, stoking apparatus and 
grates are operated by electric motors, and 
a set of special devices allows the speed 
of the different parts to be regulated 
separately. By acting upon the speed- 
regulators, we are enabled to give the 
right proportion to the coal-feed for the 
grates to adjust the intensity of combus- 
tion according to the load on the machines 
of the station and also to reduce the per- 
sonnel to a minimum. 

The cinders fall from the furnace 
grates into a pit from whence they are 
carried off by a motor-driven conveying 
apparatus in the shape of a horizontal 
bucket-and-chain system, which delivers 
the material to a vertical conveyer, and 
the latter empties the cinders into the 
cars. The boiler-feed is carried out un- 
der ordinary circumstances by a set of 
pumps which are driven from the main 
steam engines of the station. In case of 
need, however, four independent feed- 
pumps are provided, which can easily take 
care of the whole supply. The feed-water 
is made to pass in two economizers, one 
containing 400 tubes, and the second 448 
tubes, and it comes into the boilers at a 
temperature of eighty to 110 degrees 
centigrade. The two large chimneys of 
the station, each fifty metres (150 feet) 
high, and 2.50 (7.7 feet) in inside 
diameter at the top, give an excellent 
draught for the furnaces. This can be 
regulated, as desired, either by registers 
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which are placed on each blower or by 
adjusting the steam-blowing apparatus. 
The main dynamo room of. the Ivry 
plant contains three principal generating 
groups of 1,500 horse-power capacity, con- 
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kilowatts and operate at seventy-five revo- 
lutions per minute. They are of the 
forty-pole standard Thomson-Houston pat- 
tern and are designed to deliver 5,500 
volts at the above speed. The exciting 

















ABLON SUBSTATION, PARIS-ORLEANS RAILROAD. 


sisting of horizontal engines direct- 
coupled to three-phase alternators. En- 
gines of the triple-expansion type are 
employed here, having six cylinders. In 
two of the engines the valve distribution 
is carried out on the cylindrical slide- 
valve system, while in the third engine 


current is produced by two small machines 
of twenty and forty kilowatts, which are 
driven by.a vertical high-speed engine. An 
extra exciter group consists of a 5,500- 
volt synchronous motor coupled to a sixty 
kilowatt generator, which is run from the 
main three-phase circuit. 





Juvisy SUBSTATION, PaRIs-ORLEANS RAILROAD. 


the inlet of the high and mean pressure 
cylinders is operated by piston-valve. Be- 
tween the two sets of cylinders is mounted 
the alternator which is placed on the main 


shaft. These machines are rated at 1,000 


One of the engravings shows a view 
of the main switchboard of the Ivry sia- 
tion. It occupies a large gallery at one 
side of the dynamo room. The new 
switchboard differs considerably from the 
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usual Thomson-Houston system of con- 
struction. At the front part of the gal- 
lery is placed the separate switchboard 
which is known as the operating board. 
As will be noticed, it is built in the form 
of a table, and upon it are placed all 
the apparatus which is used for meas- 
uring or operating the alternators and 
the exciters. The apparatus on the oper- 
ating board is all worked at a tension be- 
low 150 volts, and all the high-tension 
switches, ete., which are placed in the rear 
are operated at a distance. In the mid- 
\'. part of the gallery will be observed the 
feocter switchboard which is placed be- 
jind the operating board, leaving a 
‘iticient space between. The feeder 
| »rd is made up of standard Thomson- 
j/.uston high-tension panels, upon which 

placed all the different safety devices 

the circuits, such as fuse-plugs and 

‘rcuit-breakers, as well as the measuring 
‘ietruments and the operating switches 
‘or the feeder lines leaving the station. 
(x the back part of the gallery is placed 
» series of twenty niches in reenforced 

acrete, which contain the principal 
high-tension switches, the measuring in- 
<trument transformers and all the dan- 
serous apparatus. The circuits of all the 
machines and also the feeders are con- 
1ected to two sets of triphase bus-bars of 
high tension. These two sets of bars are 
kept entirely distinct from each other, and 
they are so arranged that all the possible 
erouping of the feeders can be carried 
out. If need be, the total load on the 
station can be divided into two parts, 
traction and lighting. This arrangement 
gives a great facility in running the sta- 
tion and makes it especially easy to operate 
the alternators in parallel. Besides the 
inain switchboards, there are a number of 
smaller switchboards, including the board 
which is used for operating the machines 
of the Ivry substation. 

A number of high-tension lines leave 
the main station for supplying the differ- 
ent substations which are mentioned 
above. In all, there are four main three- 
phase lines working at 6,000 volts. These 
circuits are laid underground. Three of 
the high-tension lines are used for oper- 
ating the traction substations. The fourth 
line connects with the power and light cir- 
cuits of the Paris shops of the company. 
The underground line, which runs to the 
Orsay depot within the city, is formed of 
two separate cables, each composed of 
three conductors of seventy-five square 
millimetres (150,000 circular mils). 
The Ivry-Ablon circuit, which is twelve 
kilometres (7.7 miles) long, also has two 
distinct cables. Each of the latter con- 
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tains three conductors of eighty square 
millimetres (160,000 circular mils), in- 
sulated from each other and from the 
armor by a special paper covering of ten 
millimetres (0.39 inch) thickness which 
is designed to stand a normal tension of 
11,000 volts. These twenty kilometres 
(fifteen miles) of cable are divided into 
eight sections by the three transformer 
posts of Vitry, Chorsy and Chevaleret. 
These posts contain a set of high-tension 
switches which allow of making all the 
needed connections of the cable sections. 
This arrangement makes it easy to localize 
the faults in case of accident, and allows 
of reducing to one-quarter of the total 
length the part of the cable which is out 
of service. 

As regards the machines which are 
mounted in the traction substations of 
Ivry, Ablon and Orsay, each of the sub-sta- 
tions contains the following apparatus: a 
rotary converter working on the three- 
phase system, of 250 kilowatts capacity ; 
two rotary converters of 500 kilowatts, 
designed on the six-phase system. Each 
of the latter outfits includes a special re- 
actance coil which is calculated so as to 
secure a good distribution of the load be- 
tween the rotaries and the storage battery 
with the proper phase difference, this be- 
ing about 0.9 at a minimum, also a six- 
phase transformer with diametral connec- 
tions which is wound to take a primary 
tension of 5,500 to 11,000 volts and a sec- 
ondary voltage of 440, also a six-phase 
rotary converter which is of the Thom- 
son-Houston compound pattern taking 
440 volts on the alternating-current side 
and 625 volts on the direct-current end. 
It can deliver 500 kilowatts continuously 
without overheating and 725 kilowatts 
with a heating below fifty-five degrees 
centigrade. Owing to the compound 
winding of these machines, the circuits 
can be changed as desired, and to this end 
a small switchboard placed on the side of 
the machine itself allows of working in 
shunt and in compound either direct or 
reverse, according to the requirements 
of the circuit. 

In each substation we find two large 
air-fans worked by a three-phase synchro- 
nous motor of 375 volts and twenty-five 
cycles, which is used for cooling the bank 
of transformers. The station is also pro- 
vided with a booster group which is driven 
by belt from the main machines. This 
group allows of charging the batteries at 
800 volts. The switchboards in the sub- 
stations are of the standard type. In the 
Ivry station they are provided with oil- 
switches and blow-out fuses. The Ablon 
station uses another form of oil-switch 
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with automatic release. The direct-cur- 
rent line panels are fitted with the new 
automatic circuit-breakers for heavy cur- 
rent, which can be regulated to work be- 
tween 4,000 and 18,000 amperes, at 600 
volts. 

The storage battery which is contained 
in the Orsay station has been increased 
from 260 to 290 cells, in order to obtain 
a balancing voltage of about 600. The 
battery of accumulators in the Ablon sta- 
tion is furnished by the Compagnie des 
Accumulators “Union” and has a capaci- 
ty of 1,500 ampere-hours, while that 
of the Ivry substation is rated at 1,100 
ampere-hours. 

The trains which are now running on 
the Orleans line are made up of the stand- 
ard railroad cars drawn either by electric 
locomotives or by a new type of motor- 
car, which also carries passengers. Eight 
of the locomotives are of the form which 
has been in use on the short branch of 
the line for several years before the pres- 
ent extension was made. They are of the 
Thomson-Houston pattern and the form 
does not differ appreciably from the 
American type, which is used extensively. 
To provide for the increase of traffic, due 
to the suburban line to Juvisy, it was 
decided to construct three new locomotives 
and these have been built on another type, 
of square build, such as is noticed in the 
engraving. At the same time an outfit 
of new motor-cars was provided. The 
latter car, of which an end view is shown 
here, is constructed after the general plan 
of the European railway coach, but is 
somewhat larger. The motorman’s cabin 
occupies the front end of the car, and be- 
tween it and the passenger compartments 
is a space which is used for baggage or 
light freight. 

As regards the electric locomotives, of 
which there are now eleven in use on the 
city and suburban sections of the road, 
they are all equipped with four motors 
of the standard 270-horse-power type, with 
two motors per bogie of the truck. As 
the gearing ratio for most of the locomo- 
tive motors is 1 to 2.23 we are able to 
reach a speed of fifty miles an hour with 
a train drawn by a single locomotive, the 
total weight of the train being 220 tons. 
With the locomotive alone, a speed of 
sixty miles an hour and over can be 
reached. One of the locomotives is pro- 
vided with a 1 to 4.1 gear ratio, so that 
it can draw very heavy trains at slow 
speed for the manceuvres of the line. 

All the locomotives are equipped with 
a controller of special type which allows 
of grouping the four motors either in two 
sets of two motors in series or in two 
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groups of two motors in parallel. The 
series-parallel coupling of the above sets 
is also carried out by the main controllers. 
The five motor-cars are equipped with the 
multiple-unit system of coupling, using 
all the most recent improvements for oper- 
ating. The motor-cars carry four motors 
each, rated at 125 horse-power. This is 
amply sufficient for operating the system, 
and it is found that with two motor-cars, 
drawing a total weight of 200 tons, the 
distance between Austerlitz and Juvisy 
can be cleared in fifteen minutes, without 
stops. One illustration shows the train-con- 
trol outfit which is installed in the motor- 
man’s cabin. The whole train can be 
operated from either cabin. Special care 
has been used in the new motor-cars for 
diminishing the risk of fire. The cabins 
are of metallic construction, and _fire- 
proofed wood is employed in building the 
main car-body. All the apparatus has 
been designed to render the manceuvre as 
simple and automatic as possible, owing 
to the ingenious dispositions which are 
used in the details of the controller. 
Among the latter, we may mention a new 
form of relay device which carries the 
main current of the motors. This relay 
blocks the controller by means of a special 
brake and so prevents any accidental over- 
load on the motors. 

The new locomotives have a total weight 
of sixty tons and a length of 11.37 metres 
(thirty-five feet) between buffers. The 
distance between wheels of a bogie is 2.39 
metres (7.4 feet), and from axis to axis 
of the bogies it is 5.64 metres (17.5 feet). 
The weight of the motor-cars is fifty 
tons; length, 17.36 metres (fifty-four 
feet); distance between wheels, 1.98 
metres (6.2 feet), and from axis to axis 
it is 12.4 metres (38.5 feet). 

o-- 
Independent Telephone Clearing- 
House Started. 

The Independent Telephone Clearing- 
House Company, which was organized some 
time ago to check toll-line message business 
and apportion the earnings of interchanged 
toll business in the state of Iowa, has se- 
cured a suite of rooms at 410 Locust street, 
Boone, Iowa, and has engaged George T. 
Hewes as manager. The company has al- 
ready started in with its work. Arrange- 
ments have been made with a number of 
Iowa companies to have their business 
checked. Mr. Charles T. Deering is presi- 
dent of the company; P. C. Holdoegle, 
vice-president; J. M. Plaister, secretary 
and treasurer; and these, with Charles G. 
Cockerill and E. H. Martin, are the 
directors. 
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SOME POINTS RELATING TO STORAGE 
BATTERIES AND BOOSTERS.‘ 


BY L. BROEKMAN. 





The features, mechanical and electrical, 
which come under review for stationary 
work, lighting, power, or both, when 
judging the rival qualifications of cells 
from various makers are: (1) weight of 
electrodes; (2) efficiency and permanence 
of contact between conducting frame and 
active mass; (3) how expansions and 
contraction of active material are pro- 
vided for; (4) means adopted to equalize 
activity of plates in every part: (a) porosi- 
ty and (b) open structure—i. e., “linked 
surfaces” versus “separated surfaces,” 
owing to central web; (5) conductivity 
of framework, constant or diminishing ; 
(6) relative capacity and mean pressures 
at various rates of discharge; (7) emer- 
gency discharge permissible; (8) normal 
and maximum charging rates, mean and 
maximum pressures; (9) volume of elec- 
trolyte and maximum density; (10) 
method of mounting sections; (11) super- 
vision required; (12) price. 

When a discharge to the full extent is 
taken from the cells daily in from three 
to six hours, the active material will be 
in a soft state and less adhesive. Sedi- 
ment, therefore, is thrown down more free- 
ly, and replating becomes necessary sooner 
than when, under a less exacting régime, 
the new formation is allowed to assume 
a crystalline texture. The battery, in 
effect, is too small for its work. Far the 
better plan, both from technical and 
pecuniary points of view, is to provide 
for a margin in capacity on the safe side, 
a share of which is almost invariably 
claimed by afterthoughts and extensions 
without corresponding facility for increas- 
ing the battery output. On the other 
hand, accumulators worked regularly 
under normal conditions will be in a 
healthier condition, and give longer full 
service, than others subjected to pro- 
tracted periods of idleness. From the fact 
that most battery makers are prepared to 
enter into contracts for upkeep at rates 
varying between five and ten per cent per 
annum, according to size, service and 
locality, it can be accepted that the 
average life of a set of plates is not less 
than six years if the value of renewal 
sections throughout be taken roughly at 
one-half the original cost of the storage 
plant, and running expenses for periodical 
inspections be borne in mind. These in- 
spections are to the best interests of both 





1 From a paper read before the Dublin local section of 
the Institution of Electrica) Engineers of Great Britain, 
on December 14, abstracted from The Electrician, 
London, December 29. 
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user and manufacturer, and of much 
greater importance than ig usually 
realized. For the sake of saving on on 
riage, users often obtain acid of doubt- 
ful quality from the nearest supplier, 
preliminary analysis being dispensed with, 
while water of any kind is considered 
suitable for making good evaporation. No 
battery maker would countenance such 
risks. Even the best soft well water un- 
dergoes changes periodically and can no} 
be strictly relied upon; with rain-watey, 
everything depends on the district—where 
houses are in the vicinity of chemic:! 
works, or of the sea, the rain-water col- 
lected is decidedly unfit for use in a ba! 
tery. Only pure distilled water (no! 
condensed steam from boilers, hot-water 
pipes, etc.) is really safe for the purpose. 
and to grudge this relatively small 
pense is the worst possible economy i 
the long run. All acid should invariah 
be ordered from the battery firm. 
Limiting my remarks to the consider: 
tion of effects, produced or absen', 
according to the treatment of a battery 
by the user, one important point is to pre- 
vent the formation of white sulphate, 
PbSO,, as distinct from the ordinary 
sulphate of lead, PbSO,, which is the 
normal compound into which peroxide on 
the positives and finely divided lead on 
the negatives are converted during the 
discharge of a cell within the limits 
indicated by the makers. Below this safe 
point the action of the acid on the elec- 
trodes becomes greatly intensified, and 
continuing discharge habitually beyond it, 
or allowing plates in a discharged state 
to remain standing for any length of 
time in an attenuated solution, are the 
surest ways to produce white sulphate. 
When this forms between the metallic con- 
ductor and the active material, it prac- 
tically insulates one from the other and 
lowers capacity. Being extremely diffi- 
cult to reduce, and more bulky than the 
active material, it follows that enormous 
strains will be thrown on to the frames 
of the plates if there is insufficient free 
space to allow for the expansion of th: 
active mass. If sulphating be taken in 
time, prolonged overcharging at hal? 
normal rate will improve matters, but 0: 
no account should such overcharges be- 
come an institution. Against doctorin 
the electrolyte by the addition of sulphat» 
of potassium, sodium, or of caustic sode. 
user can not be warned too strongly—- 
this only leads to different and ineradic- 
able trouble. Should any interruption 
occur in the course of the initial charse 
of a battery from a dry condition of the 
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plates, notably during the first twenty 
hours—t. @., before the specific gravity of 
the electrolyte has begun to rise again— 
the plates are particularly prone to be- 
come badly sulphated, and much trouble 
may result. Professor Ayrton in one 
of his tests has found that when the 
peroxide on the positives had fallen to 
thirty-one per cent the cell very rapidly 
lost its electromotive force, which he at- 
tributed partly to the layer of sulphate 
exciuding the mass beneath from further 
par icipation in the discharge and partly 
to ..e appearance of peroxide on the 


ne -tives. Herr Liebenow, on the other 
ha, has conclusively proved by very 
si ple means that the rapid drop of pres- 
st. which determines the exhaustion 
p> ‘em, of a cell on discharge is almost 


ey rely due to want of free acid. By 
nually urging acid through the pores 
e negatives on to the positives, there- 
enforcing diffusion while maintaining 
' and density, he obtained nearly three 
s the normal capacity from the plates. 
ing a rapid discharge, for instance, the 
. contained in the active material is 
ed up at a much quicker rate than it 
1 be replaced from the surrounding 
‘ectrolyte. Hence the fall in pressure is 
siarp under continuous load; also, the 
cuperative effect is very marked when 
' current is interrupted, and the de- 
ficieney is made good by diffusion. 
Coming now to the abnormal rise 
in potential difference, toward the end of 
a full charge, and the fugitive high volt- 
ave given by cells immediately on break- 
ing the charging circuit, commonly called 
“vas effect,” this has been found to be 
cue to the presence of unstable products, 
sich as ozone and persulphuric acid, 
which only make their appearance to be 
decomposed at once. This high voltage 
unfortunately is quite short-lived, and 
available only when a discharge is taken 
‘immediately on switching off the charging 
irrent. An instance when that effect can 
‘ taken advantage of to the best pur- 
nose occurs when a battery is operated 
hrough a reversible booster, say on a 
‘ramway system, which, as a rule, provides 
irequent and marked positive and nega- 
‘ive fluctuations. Under such conditions 
the watt-hour efficiency of batteries has 
veen proved as high as eighty per cent. 
Vith the constant-current method of 
charging the battery, as almost universally 
employed in England, the best charg- 
ing rate to adopt is at or near the normal 
indicated by the makers. The effect on 
the electrolyte, without being violent, is 
sufficient to promote a healthy action and 
uniform density, enabling reliable 
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hydrometer and voltmeter readings to be 
taken, useless and harmful overcharging 
to be avoided. Overcharging frequently 
goes hand in hand with a low charging 
rate. Ten per cent excess in ampere- 
hours over previous discharge, both opera- 
tions metered for choice, is quite enough 
under ordinary circumstances, the charge 
being pushed on to a milky state of the 
acid, say, once every week or fortnight, 
and then continued for a length of time 
according to the depth of cells in use. 
Habitual overcharging is wasteful and de- 
cidedly detrimental, tending to cause ex- 
cessive formation, to unduly increase 


sediment and thus to shorten the useful 


service of the plates, besides giving rise 
to violent spraying with its attendant 
evils if a high rate be maintained. When 
overcharging at a low rate is practised, 
the case is perhaps worse, because no out- 
ward manifestation takes place; formation 
of spongy lead on the negative plates 
then becomes the immediate trouble, 
bringing complication in its train. 

Prior to any prolonged period of disuse 
it is essential to give an abundant charge 
to the battery, so as to provide the con- 
ducting framework of the positive with an 
unbroken film of peroxide, thereby re- 
ducing local action to a’‘minimum. This 
film ceases to be protective if even a short 
discharge be taken from the cells subse- 
quently. It is therefore best under the 
circumstances to disconnect the leads at 
the battery terminals immediately the 
charge has been completed. To remove 
the acid from the cells, after due prepara- 
tion of the plates, is unquestionably the 
safest plan of all to adopt in such cases, 
but this needs care and entails some 
trouble; moreover, the battery can not 
then be made available on a surprise visit. 
Some of the following rough battery data 
may be found useful on occasions: cells in 
glass boxes—weight in pounds, about one- 
half of ampere-hours at maximum capaci- 
ty; space occupied—cells erected all on 
one level with narrow gangways, equals 
about three square feet per kilowatt-hour 
at maximum capacity. When glass boxes 
are used, “bolted” connections between 
cells have the preference to “lead-burned” 
joints, as the heat of the soldering jet, 
unless very carefully applied, is liable to 
crack the glass; besides nursing, repairs 
and cleaning are rendered much easier 
with the former. Bolts and nuts must, 
however, be encased in non-corrodible 
metal, so as to afford thorough protection 
against acid spray. 

Immediate proximity of the accumu- 
lator house to stables or manure heaps 
has been shown to be detrimental to the 
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life of cells on account of ammonia 
troubles. Vitrified brick laid on concrete 
and grouted with pitch makes a good bat- 
tery-room floor, which should have a suit- 
able slope for drainage. Protect the 
battery from direct sun rays, but give the 
attendant the benefit of good day and 
plenty of artificial light, especially port- 
able hand lamps. Except in very much 
exposed localities it is scarcely necessary 
to heat the battery room during our mild 
winters ; low temperature merely limits the 
capacity for the time being, but does no 
harm whatever to the cells.. Let the cells 
be arranged all on one level if possible, 
with gangways at least wide enough to 
admit passing a carboy basket along. 
With glass boxes double tiers are admis- 
sible, but experience is altogether against 
placing cells beyond easy inspection and 
handling; also ample head room should 
be allowed above the cells. For battery 
pressure exceeding 250 volts the modern 
practice of double insulation—stands from 
earth and cells from stands—has effected 
a great reduction in the number of weak 
cells. Coming to accessories, trays filled 
with sawdust or sand are better for glass 
boxes than lead discs, as the latter do not 
evenly support the weight of the element. 
Hydrometers should read in single de- 
grees on an open scale. It is best not to 
allow them to remain in the cells, where 
they are liable to become sticky and grimy 
after a short while, rendering them unfit 
for taking accurate readings. A neat and 
safe way of using a better class portable 
voltmeter with central zero, the needle 
swinging in a horizontal plane, is to at- 
tach the instrument to a short board, the 
lower side of which is provided with lead 
contact studs. By placing this board 
across the equalizing bars of a cell, a 
slight pressure downward will secure a 
reliable reading, which can be marked 
down at once on the note pad at the side. 

When current to the lamps is invariably 
supplied from the battery alone, over- 
charging of end cells can be easily avoided. 
Not so when the dynamo is running part 
of the lights while charging the battery 
at the same time. Without adequate 
supervision some end cells, then, are liable 
to receive considerably more than their 
share of charge, while, if the outside load 
be heavy, the body of the battery may be 
kept short of current, possibly have to 
discharge occasionally. This destroys 
uniformity if it has not worse effects. 
Larger capacity cells for regulators are 
occasionally used to keep down the charg- 
ing rate per positive plate, or paralleling 
several end cells on charge by means of 
a suitable switch to reduce their number, 
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and the charging rate for the regulators 
is equally effective. Counter-electromo- 
tive-force cells in one of the supply leads 
is another remedy and a good one, yet 
rarely adopted. For any fair-sized in- 
stallation, say of 500 lights and upward, 
the additional cost of a semi-automatic 
reversible booster in place of a charging 
booster is not great, bearing in mind that 
the number of cells ordinarily required 
can then be reduced by approximately 
fourteen per cent. Or, to put it in 
another way, eight per cent of the line 
voltage is about equal to the nuntber 
of cells which can be dispensed with when 
the battery is discharged through a booster. 
As neither cell switches nor regulating 
leads are required then, further savings 
are made, which go toward canceling the 
extra cost of the semi-automatic machine. 
The ease and delicacy of voltage regula- 
tion obtained with a booster is far ahead 
of the best that can be done by means 
of cell switches. If the pressure from a 
gas or oil-engine-driven dynamo varies 
considerably so that the pulsations are 
reproduced in the lights, floating a bat- 
tery across the line has the desired steady- 
ing effect. To that end set the cell switch 
for the correct line pressure, running the 
dynamo to give about two per cent higher 
voltage as a mean. Of course, the cells 
must not be switched in parallel until 
the generating plant has settled down to 
its work at that pressure; this is a con- 
venient way of husbanding the capacity 
of a battery for long runs. To obviate 
the necessity for a large number of leads 
with cell switches for high-voltage bat- 
teries, some ingenious devices have been 
described. One means is to connect every 
fourth cell at the right-hand end of the 
battery to a main-cell switch, and to use 
the first three cells at the left-hand end 
for connection consecutively to an aux- 
iliary regulating switch, the two switches 
interlocked. The saving in leads is ob- 
vious. One difficulty, however, is to guard 
against charging certain cells in the re- 
verse direction if the number of cells in 
the charge circuit happen to be less than 
that discharging at the time. 

The practice of starting internal-com- 
bustion engines by running the dynamo as 
a motor off the battery should be dis- 
couraged. Without special gear this puts 
an exceedingly heavy strain on the cells 
at a time when they are least able to bear 
it—viz., as a rule, when they are low down 
in the morning after a night’s run—the 
drawbacks to parallel working of two far 
outweigh the almost solitary advantage of 
having one battery available for use while 
the other is being cleaned or under repairs. 
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In modern cells, moreover, so much free 
space is provided for sediment that the 
necessity for its removal does not arise 
until the plates are worn out. The re- 
moval of sediment from older-form cells is 
best entrusted to the makers, as they keep 
a staff experienced in that work, and be- 
cause much damage may be done by neg- 
lecting the necessary precautions. Great 
care is required during the removal of the 
plates from the electrolyte, as the nega- 
tives oxidize quickly, heat up and shrink 
when exposed to the atmosphere; it is 
important, therefore, to prevent their be- 
coming dry. Failure to obviate this will 
not only entail a subsequent. full de- 
oxidizing charge of about forty hours be- 
fore the cell will give capacity again, but 
in shrinking the active material is liable 
to lose contact with the conducting frame- 
work and to impair seriously the capacity 
of the negatives. For the removal of 
a few defective plates only in several 
groups utilize the good plates of one or 
more of these, putting entirely new groups 
into the latter cells. Old and new plates 
mixed in the same group do not divide 
the work equally, and then discharge into 
one another after the circuit has been dis- 


connected. Such groups invariably go to 


pieces in a comparatively short time. 
Sometimes one single cell alone gives 
trouble in a battery, and on renewal of 
the plate section the question arises how 
to give the long initial charge without 
greatly overcharging the entire set of 
cells in the absence of a milking booster. 
This difficulty is minimized by asking the 
makers to forward the new section fully 
formed and charged, the negative group 
being packed in wet sawdust. When put 
into circuit during charge subsequently 
this will only take from ten to twelve 
hours altogether to come up with the other 
cells; until it does so it must, of course, 
be cut out during discharge. 

Celluloid or kindred substances are un- 
desirable materials to employ in connec- 
tion with storage cells, whether in the 
form of containing-boxes, separators, or 
envelopes. Their behavior is uncertain; 
notably in proximity to the positive ele- 
ment the tendency of celluloid is toward 
decomposition, and the eventual formation 
of sulphate. The introduction of board 
diaphragm separators, acting as a com- 
plete screen between plates of opposite 
polarity, marks a most important step in 
the right direction. By rendering it im- 
possible for any treeing to occur, scale or 
foreign substances to become lodged in 
the open spaces between plates, the liabili- 
ty of individual cells falling below par is 
practically excluded. There is no fur- 
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ther need to peer into cells prospecting 
for possible shorts; the certainty that, by 
reason of the efficient protection of elec. 
trodes, excrescences, if any, can not de- 
velop and do mischief renders supervision 
very easy. To keep the cells clean, acid 
level and density right is really all the 
attendant has to do in the battery room. 
An additional advantage of diaphragm 
separators is that by holding up the volt- 
age they raise the useful capacity of cells. 
This effect is readily verified by exchang- 
ing forks or glass tubes for board sepa- 
rators in any cell of low capacity the 
plates of which are, however, mechanically 
in good condition; after only a few weeks’ 
regular use this cell will have redeemed 
its character completely—very likely wil! 
have become the strongest one in the whole 
set. Electrolyte, liberal in volume, and o! 
1.215 maximum density only is used, and 
as no attendant troubles from carboniza- 
tion of the wood or any other causes have 
been experienced in the course of five 
years’ continuous employment under ai! 
conditions of work, board separators have 
fairly passed the period of probation. 
The operation of the carbon-pillar ma- 
chine now introduced into Englani 
depends upon the reversal of the booster 
field by the variation of resistance in a cir- 
cuit connected upon the Wheatston 
bridge principle. By the difference in 
mechanical pressure effected on two sets 
of columns, each consisting of carbon 
discs, the resistance of the circuit and 
thereby the direction of the current are 
changed. The fields of exciter and boosi- 
er correspond to the galvanometer circuit 
of the Wheatstone bridge. <A bar for 
varying the pressure upon the carbon col- 
umns is pivoted at the centre, one end be- 
ing pulled down by a solenoid in the main 
circuit, counterbalanced by the tension 
of a spring at the other end. To ac- 
celerate the speed of reversal the exciting 
value can be made three times as great 
as is required. These machines are par- 
ticularly suited to deal with very violent 
and rapid-load variations and by their use 
the generator output can be maintained 
constant to within two and one-half per 
cent, provided the battery is proportione:! 
to supply the peaks and to absorb tlic 
average load as charge when the line de- 
mand is zero. This careful proportioning 
of the load between generator and battery 
is the crux of successful working. In the 
case of a railway load, for instance, it will 
be preferable to allow of a variation in the 
generator output twenty-five per cent above 
and twenty-five per cent below normal. By 
means of a regulator in the booster shunt 
coil the set may be given a discriminating 
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value—i. e., charging up to a certain 
amount only—and restricting discharge 
until the generator output has reached 
a predetermined maximum. To parallel 
an automatic set, the exciter is brought 
to the same pressure as the line when the 
booster is switched in. To increase load 
on generator, raise dynamo pressure and 
decrease exciter voltage. Reverse this 
process to obtain the opposite effect. The 
diverter is adjusted when the machine is 
installed and will need no further regula- 
tion unless the mean-load is very largely 
increased, or when further generating 
plant is added. 

In many combined lighting and traction 
stations it will be an advantage to have 
the battery and booster available on the 
lighting bus-bars. To that end a double- 
pole throw-over switch transfers battery 
and booster on the lighting system as a 
two-wire unit. For cases of emergency— 
as, for instance, if the balancer breaks 
down—an additional single-pole switch is 
installed to connect neutral battery to 
neutral bus-bar after the booster has been 
switched out. The factor of safety this 
arrangement gives amply justifies the 
small extra outlay for switch gear. That 
self-contained accumulator cars for tram- 
way traction have not given better working 
results in the past is by no means due 
entirely, as alleged, to the excessive cost of 
upkeep and to the weight of batteries con- 
structed ten and fifteen years ago. There 
were numerous contributory causes. Given 
a good track, efficient motors and gearing, 
and present-day traction cells having an 
output of nine watt-hours per pound at 
the five-hours’ rate of discharge, a differ- 
ent showing will be made. Line-batteries 
at a distance from the power station are 
applied most successfully for maintain- 
ing the voltage at its average and for 
reducing the amount of copper necessary 
for transmission. The following com- 
parisons of actual working results will 
demonstrate this: transmission distance 
about seven and one-half miles, 550 volts 
at power-house, 440 volts minimum on 
line. Copper required without battery— 
350 amperes maximum transmitted ; track 
drop seventy-eight volts, line drop seventy- 
two volts; copper, 300,000 pounds. Cop- 
per as actually installed with battery— 
167 ampere maximum transmitted; track 
drop thirty-seven volts, line drop 113 
volts; copper, 130,000 pounds. Thus 
effecting a saving of over $20,000 in first 
cost and of $1,000 in annual charges all 
told except copper depreciation. Not 
only are fewer generating units required, 
but through the relief from fluctuations 
wear and tear thereof are materially re- 
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duced and a reserve provided in case of 
breakdown. 

The use of storage batteries on electric 
locomotives, where an exposed conductor 
is inadmissible in mills, mines and for 
shunting purposes on railways, is con- 
siderably on the increase. Particulars 
were forthcoming recently of two accumu- 
lator locomotives supplied for service on 
the Great Northern & Piccadilly Electric 
railway in London: total weight, sixty-five 
tons, of which thirty-one tons was battery ; 
equipment to motors, each twenty horse- 
power normal, eighty-five horse-power 
maximum ; eighty cells, 180 amperes nor- 
mal, 800 amperes maximum ; speed, seven 
to nine miles per hour while hauling a load 
of sixty tons on the level. Figuring the 
power provided on the basis of 100 
watt-hours per ton-mile, this will admit 
of two miles continuous haulage of full 
load with one complete charge of the bat- 
tery. 


a> 





A Surface-Contact Railway. 

A short line of surface-contact railway 
has been constructed in Lincoln, England, 
and been given a preliminary test. This 
has seemed so satisfactory that the city 
authorities have decided to equip the city 
tramway system with this system. 

The peculiar features of the new sys- 
tem, which is known as the “G.-B.” sur- 
face-contact system, are contact-plates 
flush with the pavement, and the method 
of making electrical connection between 
these plates and the conductor. An ex- 
cavation about sixteen inches deep is made 
between the rails, and in this is laid or- 
dinary glazed vitrified-stoneware pipe five 
inches internal diameter. This is sur- 
rounded with concrete. Hand holes are 
provided at intervals of from 200 to 400 
yards. The conductor, which is threaded 
through this conduit, is a galvanized-iron 
cable one and one-quarter inches in diam- 
eter. It is supported at intervals of nine 
feet on circular corrugated insulators. 
The studs through which contact is made 
are two and one-half inches wide and ten 
inches long, though wider studs are used 
at crossings and other special work. These 
studs are set in granite blocks, grooved to 
receive them, with a bitumen cement. The 
end of the stud which projects downward 
is forked and lined with brass. Within 
this there is a light iron plunger weighing 
about six ounces, normally held up by a 
spring and fitted at the lower end with a 
carbon block. Under proper magnetic 
conditions this plunger is thrust down so 
as to bring the terminal block in contact 
with the cable. This action is brought 
about by a magnetic system carried on the 
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car. A long electromagnet is suspended 
just above the studs, which is excited by 
means of a small storage battery. The 
magnetic field set up draws down into 
contact with the stud spring suspended 
links on the pole of the magnet, thus 
making contact with the stud only and 
not touching the pavement. ‘The return 
circuit of this magnetic system is made 
through the rail and across the earth be- 
tween the rail and the iron cable. Al- 
though the gap here is long, the cross- 
section is great, so that the magnetic force 
set up in the studs is sufficient to cause 
the plunger of the latter to bridge across 
the gap between the stud proper and the 
iron cable, thus making the desired con- 
tact. This contact makes the stud alive 
and supplies power to the car. Each car 
is equipped with two magnets, so that one 
of them is always in contact with a stud. 
The ends of the car are fitted with a wire 
brush, which short-circuits the studs and 
the rail, thus opening a safety switch, 
should any stud remain alive after the 
magnet has passed it. This system has 
been in operation satisfactorily for a 
month past, which has induced the com- 
pany owning it to guarantee the city 
against any loss through adopting it. 


—>_>-—___—_ 


The Chicago Telephone Company. 

The annual report of President Arthur 
D. Wheeler, of the Chicago Telephone 
Company, for the year 1905 has been is- 
sued, under date of January 17, 1906. 
The comparative showing as to revenue 
and expenditure is as follows: gross rev- 
enue, 1904, $6,373,116.10; 1905, $7,131,- 
342.48; increase, $758,226.38. The sur- 
plus for the year 1904 was $163,616.08 ; 
for 1905, $226,811.01, an increase of $63,- 
194.93. At the close of 1905, 143,223 
subscribers’ stations were in_ service, 
25,330 more than at the end of 1904. Of 
the telephones now installed, 84,215 are 
receiving service upon a message or meas- 
ured-rate basis. Under the ordinance of 
1889 the company has paid a total revenue 
to the city of Chicago of $942,505.96. 
The company has 156 exchanges and 
fifty-seven toll-stations, 335 miles of un- 
derground conduit, 1,755 miles of duct, 


187,231 miles of wire underground, 
51,711 miles of overhead cable and 52,213 
miles of wire on poles. The total mileage 
of wire is 291,155. The capital stock is 
$14,000,000. 
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It is announced that Judge Hazel, in 
Buffalo, N. Y., has handed down a deci- 
sion in favor of Thomas A. Edison in a 
suit against Western Union telegraph in- 
terests, involving the use of some early 
inventions. 
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A Review of Telephone Patents Issued in 1905. 


sued about three hundred and six- 

ty-five patents for inventions re- 
lating to telephony, or an average of one 
per day. This represents thirty per cent 
increase over the year 1904, and nearly 
one hundred per cent increase over 1903. 
Of course these figures are only approxi- 


ee the year 1905 there were is- 


mate, since there is not a very sharp line 
of demarcation between the telephone art 
It should also be stated 
that the number of patents granted only 
approximately marks the rate of progress 
for the reason that some applications are 
filed a considerable length of time before 
the patents issue. 

It is the purpose of the present review 
to present a brief commentary on the most 
interesting and _ significant of these 
patents. For this purpose it will be con- 
venient to divide the inventions under 
the following heads: (1) subscribers’ or 
substation equipment; (2) line and cable 
devices; (3) protective and terminal de- 
vices; (4) party-line, selective and lockout 
schemes ; (5) central office circuits and ap- 
paratus, embracing (a) manual equip- 
ment, (b) automatic equipment and (c) 
semi-automatic or combination schemes; 
(6) intercommunicating schemes and (7) 
auxiliaries and details. 

Before passing to these different heads 
I will premise that since space for this 
article is necessarily limited, the inclu- 
sion or exclusion of any particular patent 
must not be taken as implying any invidi- 
ous comparison or criticism. Speaking 
generally, the standard of invention as 
shown by the patents for the year is uni- 
formly higher than it ever has been be- 
fore. The principal reason for this is 
doubtless to be found in competition, and 
the injection each year into the telephone 
field of more technical knowledge. 

Taking up the groups in their order 
I find that the patents under the first 
group fall naturally into seven sub- 
groups, viz., transmitters, receivers, cir- 
cuits and transmission schemes, auxiliary 
pieces of apparatus, such as switch hooks, 
etc., brackets of various sorts, memoran- 
dum and other attachments and anti- 
septic devices. The mere statement of 
this subdivision gives an idea of the 
thoroughness with which the field is be- 
ing worked over and the constant compe- 
tition among designers. 

There were sixteen patents granted dur- 
ing the year for microphones as such and 
three for transmitter supports. One of 


and some others. 
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the latter is for the new hollow knuckle- 
joint for desk sets of the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, another presents the new arm of the 
Baird Manufacturing Company, and the 
third the Yaxley arm of the American 
Telephone Company, all three devices 
being well known and in wide use. The 
Baird arm has no pivot-bolt, a pair of 
spring washers with central projecting 
nipples slipping between the bearing-faces 
of the arm and cheek-plates of the 
bracket, the arm then turning on the 
nipples. 

Of the microphones all but one are 
granular instruments, and all but three are 
of the so-called solid-back type, that is, 
the type in which a distinct circumscribed 
chamber is formed within which granu- 
lar material is placed between the elec- 
trodes, one of which is attached to and 
moves with the diaphragm and the other 
is fixed. Some of these are quite ingeni- 
ous, notably that of Mr. Erickson, which 
is the transmitter of the Strowger Auto- 
matic Telephone Company. This has a 
cup carried on the diaphragm, with sharp 
edges pressed against the yielding face 
of a felt ring surrounding the fixed rear 
electrode which extends into the cup. The 
Kaisling transmitter of the Stromberg- 
Carlson company should also be noticed, 
with front and rear electrodes having the 
usual gold-plated gauze facings, sur- 
rounded by a yielding ring resting in a 
rigidly fixed reenforcing cup; but the most 
important patents of all are those of 
Messrs. Clausen and Harkness, the former 
assignee to the American Electric Tele- 
phone Company, of Chicago, and the lat- 
ter to the Dean Electric Company, of 
Elyria, Ohio. The first Clausen patent and 
the Harkness patent in particular cover 
designs which may be taken as typical of 
the best practice of to-day. In the class 
of instruments of which these are types 
a complete so-called “resistance button” 
is made up separately, the electrodes, the 
granular carbon and the enclosing vessel 
for them being thus combined in a small 
unitary structure which may be assem- 
bled readily, and which may be packed 
in small compass without danger of in- 
jury from accidental handling or the like. 
This was a point of objection to the old 
type of Dean transmitter made by the 
Kellogg company, that the carbon cham- 
ber was formed in the diaphragm itself, 
and the parts of the button assembled 
thereon, so that in stock there were a lot 


of diaphragms with bulbous projections 
on one side and stems sticking out of the 
other, making awkward units to handle. 
In the Clausen design the diaphragm 
rests against the front plate, the usual 
bridge spans it, and between the bridge 
and diaphragms is secured the button 
which contains a very pretty conception. 
The two electrodes are enclosed in a cap- 
sule formed of front and back thin metal 
cups with their edges registering and 
clamped together by a crimpled ring. 
The Harkness transmitter is one of 
three designs which are combined to form 
the new Dean instruments. The complete 
transmitter has the usual heavy dia- 
phragm and front plate, with a bridge, but 
the diaphragm has a central perforation 
with its edges turned to form a flange 
within and against which the resistance 
button is held by the spring-pressure from 
the bridge. The rear electrode has tlie 
usual stem fixed in the bridge. The 
claims of this patent are directed to the 
structure having the button independ- 
ently supported, but spring-pressed against 
the diaphragm wherein the merit lies. 
It should be noted that the bottom of 
the cup is directly exposed to the sound- 
waves, and as the cup is made separately 
the metal can be thin. The bottom of 
the cup thus forms a supplemental dia- 
phragm of higher period than the main 
diaphragm, but responding freely, over 
a considerable range of frequencies, and 
taking up particularly many of the higher 
overtones which are ordinarily lost, thus 


_giving a more natural tone in transmis- 


sion, 

The receiver patents do not present any 
particular novelties, most of them being 
directed to mere details of construction. 
One thing is noticeable, viz., that consid- 
erable work is being done by the “Audi- 
phone” and other people who are using 
the telephone either for the instruction 
of the deaf or for the treatment of deaf- 
ness. Unquestionably, aural massage is 
excellent if persisted in, and many of 
these devices are far from being as worth- 
less as sometimes has been alleged. One 
patent (Schneider) shows a complete 
outfit in one unit, including a watch-case 
receiver on the end of a hollow handle 
containing the batteries, and a connection 
for the microphone at the other end of 
the handle, so that by plugging in the 
transmitter may be presented instead of 
a speaking trumpet during conversation. 
With a flexible cord of some length this 
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would obviously afford considerable com- 
fort. It should be noted that during the 
year some of these same people have fitted 
up pews in churches with their instru- 
ments, and mounted an arrangement of 
sensitive microphones on the pulpit, with 
considerable satisfaction to the deaf occu- 
pants of the pews. 

In this first group are included trans- 
mission schemes and circuits, for which 
thirteen patents were granted during the 
year. Some of these are quite interesting, 
particularly the Stone and the Ehret 
patents, covering space telephony, and the 
Davis patents, covering a method of trans- 
mitting speech by what Mr. Davis calls 
“making and breaking” resonance in an 
alternating-current circuit. 

John Stone needs‘no introduction. His 
systems, to which I refer, depend upon the 
development of a substantially continuous 
frame of electromagnetic waves, whose 
amplitude is modified in accordance with 
sound-waves. In a typical arrangement the 
transmitter is in a secondary resonator 
circuit, variations in the electromagnetic 
constants of which produce corresponding 
variations in the impedance of the primary 
helix, and thereby similar variations in 
the intensity of the oscillations developed 
in the primary resonator circuit with cor- 
responding variations in amplitude of the 
waves. The Ehret systems, on the other 
hand, depend upon the similar develop- 
ment of waves, which are modified by 
producing changes in frequency, the re- 
ceiving being obviously by an instrument 
which varies the intensity of its action in 
accordance with the changes in frequency. 
I do not know that either of these methods 
has been successfully demonstrated, and 
there seems to be some doubt of their com- 
mercial practicability. 

Among the other patents may be noted 
the Hartmann photophone, constructed 
with a system of lenses to produce parallel 
projection of the vibrant rays, so as to 
dispense with large parabolic reflectors. 

Turning next to auxiliary apparatus, 
including special ensemble designs, an in- 
teresting patent is that to Alfred Graham, 
of Denmark Hill, England, for a marine 
outfit which looks pretty good. It is 
mounted on a stanchion on the bridge or 
other exposed part of the ship, and all 
of the working parts are enclosed within 
a drum having hollow trunnions, through 
which the ear-tubes come out. 

The type of desk set having all of the 
switch parts and terminals mounted on 
a vertical strip within the hollow stand- 
ard appears in patents granted to the 
Sumter company and the Stromberg- 
Carlson, while the new Egan Telephone 
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Company, of Petersburg, IIl., received 
two patents for its compact telephone set. 

The geniuses who are always ready to 
supply more or less complicated fittings 
for everything on earth produced four 
memorandum pads, seven different direc- 
tories, nine sterilizing devices for mouth- 
pieces and fourteen bracket supports dur- 
ing the year. None of these need com- 
ment. 

There were fifteen patents granted dur- 
ing the year for line and cable devices. 
Nine of these are visionary schemes or 
cover construction details which are not 
important. The other six I will notice 
briefly. 

The first of these presents a protective 
scheme by John Stone Stone for clearing 
a line when it is affected by ether waves. 
The scheme is to ground the line through 
condensers bridged across the two sides 
thereof. 

The second patent covers a cable by 
Mr. Charles Wilson, of the Keystone com- 
pany, Philadelphia, in which it is sought 
to produce uniformly distributed induct- 
ance by laying each pair of conductors in 
helical grooves in a soft iron core wire. 
This cable has been built, after consider- 
able difficulty with the insulation, and is 
said to have given satisfactory results. 
No figures, however, are available so far 
as I know. 

The third patent was issued to Prof. 
Dugald C. Jackson, of Ann Arbor. The 
application upon which it was granted 
dates back to September 23, 1901, and the 
claims are in part so broad as immediately 
to raise a question as to their validity. 
The patent office is but illy equipped to 
deal with questions involving as much 
theory as those of distortion and attenua- 
tion in telephone circuits; and it seems 
to have been Professor Jackson’s mathe- 
matics which secured the allowance of his 
claims. Space forbids analysis, but briefly 
states the structure consists of a cable 
having a core of stranded soft iron, and 
the conductors twisted around it through 
their entire length. The claims are di- 
rected broadly to “the method of counter- 
acting capacity in wave-form circuits, 
which consists in creating inductance sub- 
stantially continuously throughout the 
wire of the circuit to suitably neutralize 
the capacity of the circuit.” 

It is to be particularly noted that the 
fourth patent of this group contains state- 
ments which if true show the Jackson 
construction, and perhaps the Jackson 
patent, to be worthless. This fourth 
patent is to Sir Oliver Lodge, of Bir- 
mingham University, who says: “I am 
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aware that it has been proposed by var- 
ious devices to increase the inductance of 
a cable and in some cases to equate the 
inductance to the capacity, which is im- 
possible, in order to increase the rate of 
transmission and reduce distortion. . . 
But none of these proposals have suc- 
ceeded in doing more than slightly im- 
proving the rate of transmission.” (This 
statement agrees with the findings of Dr. 
Breisig concerning the German cables 
containing continuous inductance sources 
of the Jackson type. See articles in 
Electrotechnische Zeitschrift.) 

Sir Oliver’s cable is intended to have 
the product of its inductance and leakance 
equal to the product of its conduction re- 
sistance and capacity. The construction 
employed is a central copper conductor 
with concentric soft-iron rings, and a sur- 
rounding. insulator of water-proof char- 
acter but comparatively low resistance. 

The fifth patent of the group is to E. 
P. Roeber, of Philadelphia, and covers a 
scheme for shunt coils combined with se- 
ries coils to load the transmission line. 

The last patent is to Daniel M. Ther- 
rell, of Atlanta, and covers a system in 
which the line is not loaded at all, but 
in which the different components of 
speech-waves are reenforced and retarded 
or accelerated more or less in proportion 
to their frequencies, so that when ex- 
posed to the varying line effects the var- 
ious degrees of lag and unequal promi- 
nence will be reduced so as to make them 
come out at the receiving end in proper 
and natural relation. 

The next head is that of protective and 
terminal devices. The inventions under 
this may be subdivided into fuses, switches, 
sneak-current arresters and cable heads. 

The greatest activity has been shown 
in the design of sneak-current arresters, 
and particularly those employing what 
are known as self-soldering heat-coils. 
The general type of this class of apparatus 
is of course well established, being repre- 
sented by contacts in the protective circuit 
held together by solder disposed near a 
source of heat such as a coil included in 
the line. The contacts are usually springs 
held by a “cartridge” of some sort, con- 
taining the coil and the soldered detent. 
This may be a hook, or a button, or what 
not. In the latest types, when the solder 
melts the springs open, and as the car- 
tridge cools the solder again hardens so 
that the same cartridge can be used over 
many times. Frank B. Cook and C. A. 
Rolfe split about even on honors, each re- 
ceiving a cloud of patents for various de- 
tails of construction. The broad feature 
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of invention involved in the self-soldering 
idea, however, is the subject of interfer- 
ence proceedings between these and other 
parties in the patent office. 

Three patents were granted to” Rolfe 
during the year for enclosed fuses and 
one to Jones, of the American Electric 
Fuse Company, for an improvement in the 
Maxstadt fuse. 

Four patents were granted for cable 
boxes or pole houses, one of these covering 
the design exhibited by Frank B. Cook 
in Chicago.in June, the box having a 
sliding cover with a spring detent, look- 
ing like a galvanized iron can of large size. 
Upon sliding up the can the contacts can 
be exposed. 

Many of the patents for selective sig- 
naling devices, which constitutes the next 
head, are worthless. About sixty of these 
were granted in the past year, out of 
which I select eight as worthy of notice, 
and only two as of particular interest. 
Three of these relate to means for setting 
a code wheel so that by merely turning 
the generator crank the desired number 
of rings will be given with certainty. 
This will be a good thing for the farmers. 
Three others relate to the Stromberg- 
Carlson selective system for country lines 
and the like, where step-by-step mechan- 
isms are placed at the substations to close 
the local circuits in succession in response 
to the transmitted impulses. 

The most important patents to notice 
are those to Leich and to Dean, covering 
the selective systems put out by the Ameri- 
can Electric Telephone Company and the 
Kellogg Switchboard and Supply Com- 
pany, respectively. The Dean system de- 
pends upon tuning the reed tongue of the 
bell at each substation, each bell being 
rung when desired by throwing upon the 
line current of the proper frequency. In 
accordance with standard practice, the 
number of stations on one line is limited 
to four, and hence it is possible to use 
frequencies such that there will be little or 
no interference. Mr. Dean provided his 
motor-generator set at the central office 
with four separate windings for the four 
frequencies and an Edison centrifugal 
governor to maintain the speed constant. 
The claims of the patent are all limited 
to the operation by “resultant” fre- 
quencies, that is, the natural frequencies 
modified to allow for the acceleration due 
to the strokes on the gongs. 

The Leich patent, on the other hand, 
specifically states that it is not for a har- 
monic or “tuned” system, but depends 
upon the use of currents of different char- 
acter. The ringer at one station is in- 
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cluded in series with an impedance coil, 
and in the other station in parallel there- 
with, a locking coil being included in 
the branch containing the impedance coil. 
Operating current is thrown on the line 
through a coil to ring one bell and through 
a condenser to ring the other. 

Under my fifth heading I have included 
central office apparatus and circuits. There 
were seventy-three patents issued for these 
during the year, of which sixty-four cover 
manual apparatus and circuits, eight are 
for automatic devices, and one for a semi- 
automatic or a combination system. Of 
the manual patents twenty-three relate to 
apparatus and forty-one to circuits alone. 
In all these circuits I find no more than 
improvements in matters of detail. A 
number of them are two-wire multiple 
systems of Land or Webster, or others 
assigned to the Stromberg company, or of 
W. W. Dean assigned to the Kellogg com- 
pany. One or two patents of the lot are 
somewhat interesting, as for example one 
to Lattig and Goodrum, assignors to the 
Eastern company, of Westchester, Pa., 
covering an arrangement of relays to cut 
in and cut out the operator’s telephone as 
the answering and the calling plugs are 
inserted, respectively. A few belated 
patents to Milo G. Kellogg and one or two 
to Mr. Dunbar also appeared during the 
year, as well as some few patents to our 
Swedish friends, for common battery cir- 
cuits, in which they are rapidly follow- 
ing us. 

With regard to the apparatus, there is 
but little to say. Several freak switch- 
boards made their appearance, as usual, 
one in particular having a series of levers 
swung by the operators through the agency 
of keys in order to connect with calling 
lines. Some of the mechanism in this case 
shows what might be accomplished in other 
systems such as semi-automatic for in- 
stance, but for the purpose presented it is 
too cumbersome and expensive, as well as 
inefficient. 

Several years ago there was a steady de- 
mand for what were known as “combined 
self-restoring drops and jacks.” Except 
in small country exchanges these have 
given place to the more convenient lamp 
signals with relay control; nevertheless 
during the past year nine patents were is- 
sued for such drops and jacks, some of 
them showing constructions that are quite 
ingenious, such as the patent to Gemmill, 
assigned to the telephone company of the 
same name in Cleveland, in which steel 
balls fall into the path of the plug when 
the drop is down, and as the plug is in- 
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serted they are forced back and lift the 
drop. 

An interesting detail patent issued to 
the Western Electric Company covers a 
lamp signal for trunk lines and the like 
which in itself constitutes a push-button. 
The lamp is lighted from a distance and 
is maintained glowing by a self-locking 
relay whose circuit passes through con- 
tacts on the lamp socket, which is mov- 
able. To restore the lamp therefore the 
operator presses in on it. It gives, and 
goes out. 

Subdivision 5-b comes next, including 
the automatic apparatus. There are only 
eight patents in this bunch, and all are 
more or less interesting. One to Lund- 
quist and Norstrom covers particularly a 
“sender” or signal transmitter for calling, 
in which four signal wheels are adapted 
to be turned around to the numbers de- 
sired, by means of a little plug inserted in 
holes in their edges. The plug is attached 
to the instrument by a chain, so as to be 
always available, and constitutes an ob- 
vious substitute for the finger used in the 
finger holes of the regular Strowger in- 
strument. 

Another patent, marking an improve- 
ment that has been quite widely discussed, 
is that to Charles D. Reeve, of Grand 
Rapids. It shows a desk set of the regu- 
lar automatic type with its dial illumi- 
nated from within by a miniature incan- 
descent lamp, so that the instrument may 
be used at night as well as in the day- 
time. There are, of course, two objections 
to this construction, one being the neces- 
sity for a local battery and the other that 
with lamps scattered around at outlying 
points maintenance charges will imme- 
diately be increased. 

The last automatic patent which re- 
quires notice is that to Lorimer, of the 
American Machine Telephone Company, 
Piqua, Ohio. The patents include those 
of Romaine Callender and some others, 
constituting a small but formidable lit- 
erary phalanx for any one to encounter 
who may be called upon to decide ques- 
tions of infringement by or against this 
company. The present Lorimer patent is 
very simple, being for no more than a 
plate with four sliding knobs, and contacts 
set obliquely, to get higher efficiency in 
operation. 

The single patent under the heading 
5-c or semi-automatic was issued to Ed- 
mund Land, of Grand Rapids, Mich. 
While not in itself of a controlling char- 
acter, I regard this patent as important be- 
cause it shows the methods by which au- 
tomatic and manual systems can be com- 
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pined. In almost all of the automatic 
switches now used selection is first made 
of a group of trunk contacts and then 
the machine is permitted to go over these 
contacts until it finds an idle trunk, when 
it stops in connection therewith. In man- 
ual systems, on the other hand, it is cus- 
tomary in trunking between operators for 
the Aj operator to give the advance signal, 
that is select the position wanted, and for 
the B operator to designate the trunk. It 
almost goes without saying in either case 
that the efficiency of the trunks is pro- 
portional to the number accessible in any 
case for selection. The selection in a 
large number of manual testing would be 
tedious, so Mr. Land connects his trunk- 
jack to an automatic selector-switch, the 
bank contacts of which are connected to 
trunks having terminal plugs and signals. 
When the A operator plugs in on the 
switch-jack the selector starts, giving the 
A operator a signal, and proceeding to 
select an idle trunk and to signal the B 
operator thereover. It is stated that the 
invention thus maintains high efficiency, 
handling the trunks in large groups in- 


stead of small ones. 
(To be concluded.) 
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“Les Quantités Elémentaires d’Electricité— 
Ions, Electrons, Corpuscules.” In two vol- 
umes. Edited by Henri Abraham and Paul 
Langevin. Paris. Gauthier-Villars, Imprimeur- 
Libraire. Paper. 512 and 628 pages. 6% 
by 10 inches. Illustrated. Price, 35 francs. 








A large part of the recent work in 
physical science has been devoted to the 
study of electrical phenomena, particularly 
those dealing with conduction through 
gases or radioactivity. During the last 
few years a great mass of valuable ma- 
terial has been published throughout the 
world dealing with this subject, so that 
it is difficult for one interested to keep 
track of all the new work. To facilitate 
these researches and to make available all 
the important literature dealing with this 
branch of physics the many papers have 
been brought together here at the sugges- 
tion of the Physical Society of France. 
The papers have been translated into 
French and reference to the original 
place of publication given. The list of 
authors is a long one and includes, among 
others, such names as Henry Becquerel, 
Sir William Crookes, P. Curie and Mme. 
S. Curie, S. Arrhenius, J. Elster, H. 
Geitel, H. Hertz, Hittorf, P. Langevin, 
H. A. Lorentz, Philip Lenard, A. Righi, 
EK. Rutherford, A. Schuster and J. J. 
Thomson. 
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The General Electric Company at 
the Chicago Electrical Show. 
The accompanying illustrations give a 
good idea of the exhibit of the General 
Electric Company at the electrical show 
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with the motor-driven house pump just 
to the right ; in the centre of the booth the 
table containing small motors and fan ap- 
paratus, and just beyond this one of the 
showcases wherein were displayed various 





THE GENERAL ELECTRIC CoMPANY’S EXHIBIT AT THE CHICAGO ELECTRICAL SHOW, JANUARY 15-27. 


held at the Coliseum, Chicago, Ill., Janu- 
ary 15 to January 27. These photographs 
were received too late to be published with 


forms and sizes of incandescent lamps. 
The other view shows several forms of the 
new metallized filament lamp with special 





Tue GENERAL ELECTRIC CoMPANY’S EXHIBIT AT THE CHICAGO ELECTRICAL SHOW, JANUARY 15-27. 


the report of the exhibition features in the 
last issue of the ELEcTRICAL REVIEW. 

In the one view can be seen the elaborate 
display of cooking and heating utensils, 


reflectors, the variable-speed induction 
motor driving a hoist, the new curve-trac- 
ing voltmeter, the mercury arc rectifier 
and a large searchlight. 
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THE RELATION OF RAILWAY SUB- 
STATION DESIGN TO ITS OPERA- 
TION. 


BY SYDNEY W. ASHE. 


This paper is limited to a consideration 
of substations in which high-tension alter- 
nating current is received and converted 
into low-tension direct current. In tha 
operation of a modern railway converter 
substation, reliability of service is of 
paramount importance, being more impor- 
tant than considerstions of first cost, of 
depreciation and of maintenance; and in 
turn the reliability of service is affected 
to a marked degree by the length of time 
required to manipulate the various com- 
oinations of substation apparatus. 

In considering the various methods for 
starting converters; it should be noted 
that an essential characteristic of every 
method is ability to start and synchronize 
a converter in the shortest time without 
affecting the system generally. 

Three methods are usually employed for 
starting converters, namely : 

A—From the direct-current side. 

B—By means of a small direct-connect- 
ed induction motor. 

C—From the alternating-current side. 

Method A—The converter is started as 
an ordinary shunt motor, receiving its 
current either from a shunt-wound gener- 
ator or from the direct-current bus-bar. A 
double-throw switch is usually provided 
so that the converter may receive cur- 
rent from either source. Ordinarily, when 
started by current from a. shunt-wound 
generator about two minutes are required 
to start, synchronize, and connect a 1,500- 
kilowatt converter to the bus-bar. In 
emergency cases the machine is started 
by current from the direct-current bus-bar, 
and only a minute and a half are re- 
quired to place it in service. The ad- 
vantages of method “A” are the rapidity 
of starting and the smallness of first cost, 
since it requires but one starting set for all 
the converters and the slight expense of 
maintenance. 

The disadvantages of the method con- 
sist in a small factor of reliability and 
the possibility of a heavy surging of cur- 
rent during the process of synchronizing. 
The latter disadvantage, however, may be 
obviated by the use of a simple modifica- 
tion of the switch gear, devised by Mr. 
H. G. Stott. This device is now used in 
connection with the Interborough Rapid 
Transit Company’s equipments. It con- 
sists in closing a local storage battery 
through the circuit-breaker of the start- 





1 Abstract of a paper presented at the 202d meeting of 


the American Institute of Electrical Engineers, New 
York, December 15, 1905. 
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ing bus-bar a fraction of a second be- 
fore the converter oil switch closes. The 
converter then runs practically free from 
the direct-current side and self-excited at 
the instant the oil switch closes. The oil- 
switch motor and the tripping coil of the 
circuit-breaker are in multiple with the 
battery when the control switch on the 
bench-board has been closed. The oil 
switch requires only 0.4 of a second for 
complete connection, whereas the circuit- 
breaker operates almost instantly. 
Method B—With this method, by means 
of a small induction motor mounted upon 
the main:shaft of the converter, the con- 
verter is brought up to synchronous speed. 
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method is the fact that owing to the 
torque of the induction motor varying with 
the square of the impressed voltage, a 
very small drop of voltage will keep the 
motor from starting at all. Another bad 
feature is in case of a burn-out on a start- 
ing motor the converter is crippled. 
Method C—In this method, the ordinary 
connections for which are shown in Fig. 
2, two sets of taps on the low-tension side 
of the step-down transformers are com- 
monly used. These taps are connected 
to a two-way switch, the middle terminals 
of which are connected to the converter 
slip-rings. ‘To prevent an excessive start- 
ing current, reactance is inserted between 
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Fig. 1.—STARTING BY MEANS OF SMALL INDUCTION Motor. 


The starting motor has fewer poles than 
the converter and therefore a higher nor- 
mal speed. A variation in speed may be 
obtained by placing a slight load upon 
the converter through the medium of a 
resistance shunted across the brushes, the 
converter being self-excited. Varying the 
resistance in series with the converter 
field coils will also cause a slight varia- 
tion of load upon the induction motor. 
This is the means usually employed, the 
electrical connections for which are shown 
in Fig. 1. 

The main advantage of this method is 
the increased factor of reliability, since 
each converter has its individual starting 
motor. One of the disadvantages of this 


the converter slip-rings and the low-ten- 
sion windings of the transformer. 

The converter is started as an induc- 
tion motor by throwing the two-way switch 
so that the low-potential taps are con- 
nected. When the current has fallen suffi- 
ciently low—the converter speed increas- 
ing—the two-way switch is thrown in the 
opposite direction, connecting the con- 
verter directly to the normal voltage taps. 

With this method no time is lost in 
adjusting the speed as the converter builds 
up into synchronism, but an objection to 
this method is the large current drawn 
at starting. This, however, is generally 
at a power-factor that yields a correspond- 
ingly increased starting torque and brings 
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the converter up to synchronous speed in 
a shorter space of time. Another impor- 
tant advantage is the large factor of safety 
due to the entire absence of starting sets 
and starting motors. 

The time ordinarily required to put a 
1,500-kilowatt converter in service when 
using this method is approximately 120 
seconds. 

The chief disadvantages of the method 
are the high potential generated in the field 
windings at starting, the large starting 
current which may affect the regulation 
of the system and the necessity for a 
change in design. The latter disadvantage 
necessitates the elimination of the circular 
dampers, embracing the entire pole-piece. 
A converter constructed in this manner 
wili hunt on the slightest provocation and 
ultimately trip itself out of the circuit. 
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Fie, 2,—STARTING FROM THE ALTERNATING- 
CURRENT SIDE. 


In the design and installation of cir- 
cuit-breakers the inductance of the sys- 
tem is usually relied on to prevent an 
excessive rise of current during the in- 
terval of time elapsing between a short- 
circuit and the opening of the circuit- 
‘reaker. This, however, is not sufficient 
protection; for an excessive short-circuit 
in the system, say during light load when 
vuly one machine is operating, will often 
cause a flash, accompanied by a. shrill 
sound, around the commutator of the con- 
verter. At first one might think that a 


reactance coil of low ohmic resistance 
could be placed in series with the breaker 
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to minimize this effect; but a coil of con- 
stant reactance, resistance, or self-induc- 
tance, could not entirely meet the condi- 
tions, owing to the variability of the time- 
constant of the circuit. Proper conditions, 
however, might be approximated and a 
coil designed which would partially pro- 
tect the converter. 

Where substations are equipped with 
storage batteries which float on the sys- 
tem there is a tendency for the storage 


batteries to bear the brunt of the load, | 


in case of short-circuit, permitting the 
converter circuit-breaker to open, followed 
shortly by the opening of the battery cir- 
cuit-breaker. This, however, does not al- 
ways prevent the converter from flashing 
over. 

Much has been written of the superiority 
of oil switches over air switches for open- 
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way work is being more and more ap- 
preciated, as evidenced by their recent ap- 
plications. An interesting development in 
connection with storage batteries in a car- 
bon regulator put to use during the last 
year. It consists of a variable carbon 
resistance, which is used in connection 
with pilot cells and an exciter to vary 
the excitation of the field coils of a booster. 

Referring to Fig. 3, H is a solenoid 
carrying the total generator load, which 
acts on a soft-iron plunger suspended from 
the lever A-B of the carbon regulator. At 
the other end of the lever is a spring S, 
whose tension is adjustable. K and L are 
piles of carbon discs on the opposite sides 
of the fulerum C of the lever. The re- 
sistance of these piles is altered by slight 
variation in mechanical pressure, produced 
by slight fluctuations of current in the 
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Fic. 3.—THeE UsE oF A CARBON REGULATOR FOR VARYING THE EXCITATION 
OF THE BoostER FIELD. 


ing and closing alternating-current cir- 
cuits. Electrically operated oil switches, 
however, have a few disadvantages which, 
while not vital, are worth mentioning. 

With an oil switch, the time required 
to close the circuit varies with the voltage 
of the local storage battery. When this 
voltage falls below a certain point the 
switch fails to operate. Another objection- 
able feature is that sometimes oil switches 
fail to lock when closed by the switch- 
motor, opening again and closing subse- 
quently when the converter is perhaps as 
much as sixty degrees out of synchronism. 
These troubles, however, are not of fre- 
quent occurrence. 

The general use of storage batteries for 
load-regulating in railway work seems to 
have been retarded owing to their objec- 
tionable features; for instance, their acid 
fumes, the necessity for special wiring and 
their heavy depreciation. In addition 
their enormous first cost has placed them 
actually out of competition with synchro- 
nous converters and generating apparatus. 
The usefulness of storage batteries in rail- 


coil H. The details of the electrical con- 
nections are self-explanatory. The battery 
booster is represented by D; F being its 
field coils. E is a small exciter, whose 
field coils M are connected to the carbon 
regulator as shown. As the lever arm is 
raised or lowered the resistance increases 
in one arm and decreases in the other, 
causing wide variations in voltage across 
the exciter field coils, the direction and 
intensity of the current in the coils vary~ 
ing accordingly. 

With the polarity of the booster chang- 
ing and its field excitation varying in in- 
tensity, it is possible automatically to 
charge the main battery or to raise the 
battery voltage so as to carry part of the 
load of the bus-bar. By limiting the mo- 
tion of the lever-arm it is possible to limit 
the load which the battery will carry un- 
der extreme conditions. 

There are two distinct arrangements of 
switch-gear, their adoption depending 
upon the capacity of the substation. With 
one arrangement, which is especially ap- 
plicable to small substations, all of the 
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switch-gear is located upon the main floor 
with the converters and with the trans- 
formers. The other method, which is usu- 
ally employed in stations of large capacity, 
consists in locating all the manually oper- 
ated switches, except the negative switches, 
in a switchboard gallery. 

It is worth noting that in the first case, 
where all the switching apparatus is lo- 
cated on the same floor with the trans- 
forming apparatus, the station attendance 
is minimized, for the operator may also 
perform part of the duties of station fore- 
man, and the converter tender may also 
perform the duties of janitor, thus’ dis- 
pensing with two men. But this system 
is not wholly advantageous. In the first 
place, it is difficult to keep the switch- 
gear clean; and in case of trouble the 
operator is too near the converters to act 
with unconcern. On the other hand, this 
system reduces the expense of wiring to a 
minimum, allows excellent ventilation, 
and results in a very compact station. 

Where a switchboard gallery is em- 
ployed the operator is able at a glance to 
scan the whole station, a great advantage 
in case of trouble. He is relieved of the 
fear of personal injury; he is less ham- 
pered, and more comfortable, and can bet- 
ter perform his duties. But the expense 


of wiring is greater and the ventilation 
inferior. 

It is becoming the standard practice to 
construct the switchboard in three distinct 
sections; namely, a controller-board from 
which the oil-switches are operated; a set 
of machine-panels; and a set of distribut- 


ing-panels. The positive direct-current 
bus-bar forms a connecting link between 
the machine-panels and the distributing- 
panels. This system is sometimes modified 
in small stations. 

Various arrangements of  circuit- 
breakers are employed ; in some cases they 
are mounted directly upon the switch- 
board-panels; in others distinct and sep- 
arate compartments are used. The latter 
is preferable if the expense be justified, 
for it disconcerts an operator to see the 
flash of an opening circuit-breaker. 

Much criticism has been directed against 
continuous reverse-current relays, owing 
to their sensitiveness, the amount of ad- 
justment they require, and their inability 
to perform their service at all times. While 
these criticisms are partly warranted, the 
fact remains that such relays are better 
than no protection at all. If reverse-cur- 
rent relays were not sensitive they would 
be practically worthless. 

Where all substations are equipped with 
converters of the same capacity, it is de- 
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sirable to have a definite rule governing 
the adjustment of power-factor of con- 
verters, in order that the rail load may 
automatically distribute itself to the 
proper substations. Such a rule requires 
the adjustment of the power-factor of all 
converters so as to be unity at full load; 
but it fails where applied broadly, owing 
to the practical impossibility of finding 
any two converters of the same capacity, 
although manufactured by the same com- 
pany, with identical characteristics and 
equal brush contact resistances. This rule 
is usually observed, however, with discre- 
tion by substation operators, and its ob- 
servance yields good results. But if this 
rule be adhered to rigidly, the results are 
not altogether satisfactory. 


The Oregon Independent Telephone 
Association. 

The Oregon Independent Telephone As- 
sociation was organized at Portland, Ore., 
January 4. The charter membership of 
the new organization comprises a number 
of the independent telephone companies 
of the state of Oregon. The organization 
proposes to work as a unit to improve the 
independent service in Oregon. The meet- 
ing was called upon the initiative of W. 
D. De Varney, of Corvallis. A constitu- 
tion was drawn up and adopted, and the 
following officers were elected: F. H. 
Stow, president; S. G. Hughes, vice-presi- 
dent; P. L. Brown, secretary and treas- 
urer. The executive committee is com- 
posed of F. H. Stow, P. L. Brown, J. W. 
Condon, C. H. Morris and O. J. Wilkes. 
The constitution is modeled after that of 
the Indiana Independent Telephone Asso- 
ciation. 

The men present at the meeting repre- 
sented companies owning 3,888 telephones 


actually in use. They are distributed 
among the various cities as follows: Cor- 
vallis, 1,500; The Dalles, 500; Alsea, 450; 
Forest Grove, 430; Dallas, 258; Tilla- 
mook, 225; Hillsboro, 165; Scholls, 140; 
Silverton, 105; Woodburn, 95; and Bea- 
verton, 20. It is estimated that there are 
about 14,000 independent telephones in 
the Willamette valley alone. 





Rubber Importations from Belgium. 

Rubber forms one of the largest articles 
of importation from Belgium into the 
United States. 
next to diamonds and other precious 
stones. The rubber comes from the Congo 
country in Belgian South Africa and 
during last year the imports of it reached 
a value of $4,500,000. The total value 
of imports from Belgium into this coun- 
try was $26,000,000. 


In this respect it ranks | 
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American Institute of Electrical 
Engineers. 

The two hundred and third meeting 
of the American Institute of Electrical 
Engineers was held at the Edison audi- 
torium, New York city, Friday evening, 
January 26. The floor was given to 
Chairman T. C. Martin, of the Institute’s 
building fund committee, who made an 
earnest plea for better support from New 
York members. Of the $200,000 to be 
raised by the Institute, a little over $100.- 
000 has been secured. Of this, $55,000 
is now in bank. Something over 600 
members of the Institute have subscribed 
to this fund, about one-third of whom are 
located at New York. 

The first paper of the evening was pre- 
sented by Mr. Henry G. Stott, of New 
York city, the title being “Power Plant 
Economics.” It will be presented in an 
early issue of the ELecrricaL Revirw. 
Mr. Stott first analyzes the losses in an 
electrical generating plant using steam, 
and shows which of these items offers op- 
portunities for improvement. The total 
thermal efficiency of the plant is given as 
10.3 per cent. Mr. Stott then points out 
the peculiar advantages of the various 
types of prime mover and shows under 
what conditions each becomes the most 
suitable. He next compares the efficiencies 
of five different types of power plant, 
one employing reciprocating engines, one 
steam turbines, a third with reciprocating 
engines and steam turbines in the exhaust, 
the fourth a gas engine plant and the 
fifth a combined gas engine and steam 
turbine plant, the gas engines operating 
under constant load, the steam turbines 
taking the fluctuations in load. Much of 
the heat which is normally lost in gas 
engine operation is saved by using the 
cooling water for feed water, and the hot 
exhaust gases from the engine are passed 
through economizers. This latter com- 
bination, according to Mr. Stott’s figures, 
will give a thermal efficiency almost double 
that of the reciprocating engine plant. 

The discussion on this paper was 
opened by Mr. E. W. Rice, Schenectady, 
N. Y., who spoke of the great develop- 
ment in electrical machinery during the 
past fifteen years. This he attributed to 
the use of accurate measuring instruments, 
and he said that had the steam engineers 
and the gas engineers had available similar 
instruments that they would have made 
much greater progress than has been ac- 
complished to-day. The high efficiency 
of steam auxiliaries, Mr. Rice said, puts 
them above the electrically driven units. 
The latter type of auxiliary has, on the 
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other hand, other advantages. Mr. Rice 
spoke of the great gain in station output 
obtainable by utilizing the exhaust from 
reciprocating engines in low-pressure 
steam turbines. The type of turbine used 
for this purpose is cheap and costs only 
one-half as much as a reciprocating en- 
gine. In this way over sixty per cent 
of the output of a plant can be added to 
it without in any way increasing the cost 
of fuel or of labor. The figures given by 
Mr. Stott for the combined gas engine 
and turbine plant were thought by Mr. 
Rice to be very low, thus warranting care- 
ful consideration. Mr. Rice further point- 
ed out that the development of the steam 
turbine has only just begun; that great 
improvement may be expected in the next 
few years. 

Professor Charles E. Lucke, New York 
city, made an earnest defence of the gas 
engine. During his trip to Europe last 
vear to investigate this type of prime 
mover he found large gas engines operating 
in power plants where it was of the great- 
est importance that no stoppage should 
occur. Such gas engines have been de- 
signed by experts and are handled by 
skilled operators. Under these conditions 
the gas engine can be relied upon; in 
fact, he found them furnishing the blast 
for blast-furnaces, where a breakdown is 
a serious matter, yet these engines were 
working without any reserve. Professor 
Lucke pointed out also the change in effi- 
ciency of the steam boiler with changes 
in load, and said that this was not true 
to anything like the same extent as regards 
the gas producer. Criticising the sloping 
efficiency characteristic given by Mr. Stott 
for the gas engine, Professor Lucke said 
that this was due to the governor and not 
to the engine itself; that it is possible 
to design a gas engine having a flat char- 
acteristic. A case was mentioned where 
a large gas engine working on blast-fur- 
nace gas had been in operation day and 
night for eight weeks without any stop. 
This was accomplished in spite of the fact 
that the gas was not perfectly clean, and 
a good deal of dirt was carried over into 
the cylinder and valves. The quickness 
with which gas engines can be started 
up was also pointed out, it being stated 
by Professor Lucke that he had seen seven 
2,000-horse-power gas engines in one 
plant, all started, one after the other, in 
three and one-half minutes. There is 
no trouble from cylinder condensation. 
All that is necessary is to open the com- 
pressed air valve, give the water regula- 
tor a turn, turn on the gas and the en- 
cine is off. 

Mr. W. L. R. Emmet, Schenectady, 
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N. Y., said that in gas engine operation 
it is essential to have a good man in 
charge. In turbine operation, on the other 
hand, this is not so necessary. However, 
the fact that the steam turbine will run 
without much attention has caused it, in 
some cases, to be badly neglected. This 
is not only because the moving parts are 
unseen, but because the operators are not 
so used to the noises developed, or rather 
the noiselessness of the turbine, and any 
unusual sound does not cause apprehen- 
sion. Mr. Emmet said that his figures 
for turbine operation agreed with those 
quoted by Mr. Stott. He pointed out, 
however, that it is not always the most 
economical unit which should be installed. 
There are other considerations, and where 
land is expensive and power can be sold 
for a good price, that unit requiring the 
least floor space should be adopted. He 
pointed out also that the efficiency of the 
turbine does not fall off with overloads, as 
does the reciprocating engine; hence for 
a given boiler plant a greater overload 
can be carried on steam turbines than 
on reciprocating engines. 

Mr. F. E. Junge, of Berlin, described 
some large gas engine plants in Germany 
and pointed out the conditions which made 
these units particularly desirable. 

A paper entitled “A Self-Exciting Alter- 
nator” was read by Mr. E. F. Alexander- 
son, of Schenectady, N. Y. Mr. Alex- 
anderson first recounted briefly the diffi- 
culties which have heretofore made self- 
exciting alternators unsuccessful. The 
great trouble has been in obtaining satis- 
factory compounding for all characters 
of load. The alternator which he has 
devised employs an auxiliary three-phase 
winding placed in the stator slots. The 
current from this winding is rectified by 
means of a peculiarly formed commuta- 
tor which has one segment per pole, this 
segment having a length equal to about 
two-thirds of the pole pitch, the remain- 
ing one-third of the arc being insulated. 
Each alternate segment is connected to 
one terminal of the field winding and the 
remaining segments to the other. There 
are three sets of brushes. The commuta- 
tion consists in changing over the direct 
current from one phase of the exciting 
circuits to another, and it occurs when 
one brush has come in contact with a 
segment and another brush is ready to 
leave the same segment and run on the 
dead part of the commutator. In this 
way only the tops of the electromotive- 
force waves are used. The current in the 


fields is therefore slightly pulsating, but ° 


the wave-form is flat-topped, due to the 
field reactance. The compounding is ef- 
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fected by means of a special series trans- 
former placed in the main generator leads. 
The auxiliary exciting winding is closed 
on a three-phase field rheostat and the 
terminals of the series transformer are 
connected to the, same rheostat, but ar- 
ranged so as to circulate currents through 
it in directions opposite to those taken 
by the field currents. With this arrange- 
ment any increase in the load of the gen- 
erator increases this auxiliary current, thus 
reducing the current in the field rheo- 
stat and allowing the field current itself 
to increase. Moreover, a change in the 
power-factor of the load on the generator 
changes similarly the phase of this auxil- 
iary regulating current and thus changes 
the phase of the compounding. This has 
the effect of increasing the field excita- 
tion with a decrease in power-factor, al- 
though the current may remain constant. 
For this effect a certain setting of the 
brushes is required. This change of phase 
of the exciting current would cause spark- 
ing by shifting the best commutating 
point were it not for the fact that the 
armature reaction of the generator itself 
acts to shift the point of commutation 
from the opposite direction, the two reac- 
tions practically balancing each other. The 
compound characteristic of this machine 
is a straight line. The machine has the 
additional advantage of being easy to syn- 
chronize. Since it is self-exciting its field 
polarity is not determined beforehand. To 
throw such a machine in it is only neces- 
sary to bring it up to the correct speed, 
close the switch, and the proper polarity 
of the fields is at once attained. This 
method of excitation is available for syn- 
chronous motors. The compounding ac- 
tion can be used to advantage here for 
line regulation. A 500-kilowatt machine 
of this type, driven by a steam turbine, 
has been constructed and has given ex- 
cellent results. 

The discussion was opened by Dr. A. E. 
Kennelly, of Cambridge, Mass., who point- 
ed out the great simplicity by which the 
compounding action is obtained. 

Mr. Charles F. Scott, Pittsburg, Pa., 
described some of the difficulties encoun- 
tered in early attempts to compound alter- 
nators. 

Mr. W. L. R. Emmet emphasized the 
excellent performance which has been ob- 
tained from this machine and said that 
he believed it would be widely adopted. 

In answer to a question, Mr. Alex- 
anderson said that the position of the 
brushes with no load is nearly the best 
position on non-inductive full load. At 
inductive load the voltage of the series 
transformer combines with the voltage 
of the auxiliary winding in a straight line, 
and at the same time the armature reac- 
tion combines with the field excitation in 
a straight line. 

The meeting was then adjourned. 





Reviews of 


A Peculiarity of Actinium. 

In this discussion by Herr A. Debierne 
of some recent investigations described 
by Herr Godlewski, the author calls at- 
tention to his early notes on the radio- 
activity of actinium, and points out a 
peculiarity of this clement which he ob- 
served. Preparing an actinium salt by 
precipitation with ammonia from a bari- 
um compound, the solution containing the 
barium was radioactive, as was also the 
precipitate, but the activity of the latter 
Another preparation 
of actinium, cbtained in a different way, 
showed the same phenomenon.—T'rans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), January 1. 


deereased with time. 


& 
Electric Railway Engineering. 

In this article, which takes up the gen- 
eral principles relating to the operation 
of cars or trains, Mr. F. E. Wynne com- 
pares the series and the shunt motor with 
respect to the suitability of each for rail- 
way work. The essential feature of the 
series motor is its variable field strength. 
Since the field and armature are in series, 
the load current is also the field current, 
and the field strength varies automatically 
with the load. The torque is dependent 
upon, and proportional to, field strength 
and armature ampere-turns. Each of 
these varies directly with the current; 
hence, for a given increase of current, 
the corresponding increase of torque is 
much greater. In an unsaturated motor 
the torque would be proportional to the 
Since, however, 
railway motors are more or less saturated, 
throughout the greater part of their work- 
ing range the torque variation is somewhat 


square of the current. 


less than proportional to the square of 
The speed of the motor de- 
pends on the number of armature con- 
ductors and the field strength. The arma- 
ture must run at a speed such that the 
counter-electromotive force will be equal 
to the applied voltage, minus the volts 
drop in the motor. In a series motor this 
is made up of two items—one the drop 
due to the armature resistance, and the 
other that due to the field. The essen- 
tial feature of a shunt motor is its prac- 
tically constant field strength. From this 
it follows that the torque is directly pro- 
portional to the current. The speed, 
however, is nearly constant, because the 
drop due to the armature resistance is 


the current. 
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small. For this reason the power de- 
veloped by a shunt motor will be, in gen- 
eral; considerably greater than that of 
the series motor, due to the higher speed 
at which the machine runs. Its charac- 
teristics are, therefore, not so suitable for 
railway work as those of the series motor. 
—Abstracted from the Electric Journal 
(Pittsburg), January. 


a 
An Automatic Transformer Switch. 


An interesting description is given here 
by M. P. Bourguignon of an automatic 
transformer switch designed by M. Mari- 
age, which has for its object the saving 
of the core losses of idle transformers. In 
transformer substations, in order that the 
cost of constant attendance may be avoid- 
ed, it is customary to leave the trans- 
formers coupled in parallel. Each trans- 
former, therefore, takes constantly a cer- 
tain amount of power, which it dissipates 
as its core loss, and this item, while small 
compared with the load, amounts to a 
considerable sum in the end. It seems, 
therefore, desirable to disconnect the un- 
necessary transformers in substations as 
the load decreases, leaving only enough 
connected to carry the load comfortably. 
It should also be possible to connect in 
the disconnected transformers as the load 
increases. This operation is accomplished 
by Mariage’s device. It consists primarily 
of an electromagnet acting as a current 
measure. This is a coil which attracts 
the plunger core against the resistance 
of a spiral spring. The motions of the 
core are transmitted to a rod, fitted with 
a dashpot for steadying it, to which are 
attached two contact bars. ‘T'wo are used 
in order that adjustment may be made. 
As the load increases the core is drawn 
further into the solenoid, and finally, at 
the limiting point, contact is made by 
the upper bar between two studs, throw- 
ing in a second transformer, as will be 
described. The-reverse process takes place 
as the load goes off, contact in this case 
being made by a lower bar touching a 
lower pair of studs. When one of these 
bars is in contact with its corresponding 
studs the circuit is closed through one of 
two relays. One of these relays—that 
which acts with an increase of load— 
closes the circuit through a second solenoid 
which draws up a plunger, thus closing 
first a switch in the primary of a trans- 
former and next a switch in the second- 


ary. The motion of the core also auto- 
matically opens the circuit of the relay, 
but a ratchet holds the core of the solenoid 
in place. At the same time the circuit 
of the second relay is completed, except 
for the contacts on the regulating bar. 
As the load goes off eventually the circuit 
is closed, at this point actuating the sec- 
ond relay, which trips the ratchet hold- 
ing the solenoid which closes the switches. 
This opens first the secondary of the trans- 
former to be disconnected and next the 
primary. At the same time the circuit 
of the relay is opened and that of the first 
relay made ready for its action. The pri- 
mary switch consists of a shaft, on which 
are mounted four switch blades. This 
shaft is thrown in one direction or the 
other by a spring whenever it is moved 
past a dead point. The primary circuit 


is therefore opened quickly at four points. 
—Translated and abstracted from La 
Revue Technique (Paris), December 30. 


é 
The Zambesi Water-Power Scheme. 


Mr. W. B. Esson here replies to recent 
criticisms of his proposed scheme for util- 
izing the hydraulic power of Victoria falls 
on the Zambesi river. In a recent criti- 
cism Mr. Robert Hammond said that “if 
the capital charges and maintenance and 
renewals cost of the transmission line and 
the cost of energy lost in transmission in- 
volved by the use of water power are 
much greater than the coal bill of a steam 
plant at the delivery end of the trans- 
mission line, then, obviously, the use of 
water power can not be justified.” This 
statement Mr. Esson does not accept. 
Whether water power is cheaper than 
steam is not the main question. It is 
whether the hydroelectric company can 
supply power at such a price as will 
compete with existing methods and keep 
out all possible rivals. The justification 
lies not so much in generating at the 
lowest cost, but in raising the capital 
and getting in first. Although the esti- 
mated cost of delivered power for a plant 
of 20,000 horse-power was about 1.5 cents, 
with a plant four times as large the cost 
would be reduced and be less than that 
of steam. A 20,000-horse-power scheme 
is useless for the Rand, but a beginning 
must be made, and of two possible 
schemes the one which should be chosen 
is the one which would give the lowest 
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cost for the ultimate output reached, even 
if at first it gave a cost somewhat the 
higher. Further, for the 20,000-horse- 
power plant the line cost would not be 
$10,000,000, as mentioned. A duplicate 
line would not be necessary if steel-pole 
construction should be adopted, for one 
line of towers would suffice. Moreover, 
the amount of copper required need be 
only that for most economical transmis- 
sion. This could be arranged in dupli- 
eate lives divided in sections, as is done 
in the Cauvery Falls-Kolar transmission 
in India, and provided with suitable cross- 
over arrangements, so that in case of 
damage to one section of a line the other 
sections of that line can be connected to 
the undamaged line, so that the amount 


of copper in the line will be diminished 
in one <ection only. A line of this kind, 
with al! necessary provision against break- 
down, could be constructed for $5,000,000. 
Mr. Esson points out that Mr. Hammond, 


in his «omparison, fails to allow for an 
item o! $90,000 for water for the steam 
plant, «hich would bring the cost of gen- 
erating power to about $550,000, which is 
ten per cent higher than the $500,000 put 
down as the annual cost of the line. Mr. 
Esson thinks that it is within the range 
of probability that even with a 20,000- 
horse-power station only the hydroelec- 
tric station would beat the steam plant. He 
then considers a hydroelectric plant de- 
livering 80,000 horse-power. The cost 
per kilowatt-hour chargeable to the line 
on such a system would be about half a 
cent, making the total charge $2,000,000. 
For a steam station the bill for coal and 
water would be over $2,200,000. As far as 
the stations themselves are concerned, Mr. 
Esson thinks they are on a par, for al- 
though the hydroelectric development 
would, in some phases, be more expensive, 
it would save such items as boiler equip- 
ment, 2 large reservoir, etc.—Abstracted 
from the Electrical Review (London), 
January 12. 
a 
The Design of Turbo-Alternators 


The design of turbo-alternators is taken 


up hers by Mr. H. S. Meyer, who designed ° 


the geverators built by the British Thom- 
son-Houston Company to be direct-con- 
nected to Curtis turbines. The particular 
example taken here is a 1,500-kilowatt 
unit of this type. It is to run at 1,000 


revolutions per minute, delivering three- 
phase current at 11,000 volts, fifty cycles, 
with an output of 1,500 kilowatts at a 
Power-‘actor of eighty-five per cent. It 
must stand an overload of fifty per cent 
for two hours and, give a regulation of 
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eight per cent at full non-inductive load 
and twenty per cent at eighty-five per cent 
power-factor full load. The dimension of 
the rotor is limited by mechanical reasons 
to about forty-eight inches, giving a per- 
ipheral speed of 12,500 feet per minute. 
The length of the rotor for this reason 
becomes considerable, necessitating ample 
provision for ventilation. On this account 
the field winding of the rotor is made up 
in two sections with an air-space between 
them. The stator winding is laid in fifty- 
four slots, each slet containing one coil of 
eighteen conductors. The current density 
at full load is about 1,500 amperes per 
square inch. The magnetic density in the 
iron varies from 50,000 lines per square 
inch in the armature core to 106,000 in the 
teeth. It is 52,000 in the air-gap, 102,000 
in the magnet core and 80,000 in the mag- 
net yoke. The voltage of the exciting cir- 
cuit is 200, necessitating a large number 
of turns, which called for two layers of 
turns per pole, separated by a ventilating 
space. The power taken by this winding 
is four kilowatts at no load and eight and 
one-half kilowatts at full inductive load. 
The eddy current losses in the stator are 
three kilowatts in the core and 1.6 in the 
teeth. The hysteresis losses are 7.5 kilo- 
watts in the core and 3.5 in the teeth. 
The total core loss is 15.5 kilowatts, as 
computed. This value should be multi- 
plied by two to allow for eddy current 
losses due to contact between adjacent ar- 
mature laminations. The copper loss in 
the stator is computed to be 6.5 kilowatts 
at full non-inductive load and nine kilo- 
watts at full inductive load of eighty-five 
per cent power-factor. The friction and 
energy loss is assumed to be twenty kilo- 
watts, which is thought to be an over- 
estimation. From these data the efficiency 
at non-inductive load is computed to be 
95.9 per cent, and with a full load having 
a power-factor of eighty-five per cent it 
should be 95.6. The heating is computed 
to be less than forty degrees centigrade. 
The mechanical features consist of a cast- 
iron frame for the stator, into which are 
dovetailed and keyed japanned iron 
punchings to receive the stator winding. 
The individual coils of this machine are 
subject to a high-voltage test of 25,000 
volts. The coils are held in the slots by 
wooden wedges. The rotor body is com- 
pletely built up of laminations to elimin- 
ate the danger of blow-holes. The spider 
is built up of punchings riveted together 
in sections, and the whole riveted together 
to form a solid body, which is then keyed 
to the shaft. Provision is made at the 
ends of the spider for ventilating ducts. 
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The poles proper are built up of lamina- 
tions having one projecting horn. By re- 
versing these laminations, projecting horns 
are secured on both sides and a properly 
graded field is produced. These poles are 
dovetailed into the spider and held in 
place by double keys. The coils are held 
down by V-shaped brackets keyed to the 
spider and provided with openings for 
balancing the rotor mechanically. The 
mechanical strain due to centrifugal force 
is computed, showing that the factor of 
safety at the highest speed attainable be- 
fore the safty governor of the turbine 
comes into play is 3.5. The V-brackets 
are provided with sloping wings, which 
act as vanes, causing a circulation of air 
in the gap downward, and thus preventing 
heated air from the turbine from rising 
through the generator. The machine is 
balanced by first balancing each section 
of stampings as it is built up. This is 
done by boring out on the heavy side. 
After the entire set has thus been tested, 
the rotor is assembled and is again bal- 
anced statically. The rotor is then bal- 
anced dynamically by bringing it up as 
near to normal speed as possible and 
placing weights in the openings provided 
in the V-brackets. This process requires 
from twelve to forty-eight hours. Mag- 
netic balance is tested by removing the 
middle bearing from the generator and ex- 
citing the fields, and observing in which 
direction the rotor moves. A more com- 
plicated method of testing for magnetic 
balance is to obtain oscillograph curves. A 
comparison is made between this turbo- 
generator and a 1,500-kilowatt, slow-speed 
alternator for running at ninety-four revo- 
lutions per minute. The weight of the 
stator of the turbine machine is 25,000 
pounds; of the rotor, 11,000 pounds, giv- 
ing a total weight of 36,000 pounds. Of 
this, 16,000 pounds is active iron and 
25,000 active copper. The flywheel effect 
is 8,750 foot-tons, or about five and one- 
half tons per kilowatt. The weight of the 
stator, complete, of the slow-speed machine 
is 40,000 pounds; of the rotor, 30,000 
pounds. This machine requires a flywheel, 
for satisfactory operation, weighing 90,000 
pounds, giving a total weight of 160,000 
pounds. The active iron is 16,000 
pounds ; copper, 8,500 pounds ; and the fly- 
wheel effect is 3,700 foot-tons, or about 
2.5 foot-tons per kilowatt. This compari- 
son demonstrates, the author thinks, the 
greater economy of material and the more 
efficient use of this material for obtaining a 
flywheel effect in the turbine type of alter- 
nator.—Abstracted from the Electrician 
(London), January 12. 
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Methods of Getting New Business. 








A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


Managers are invited to contribute suggestions 








At the recent convention of the North- 
western Electrical Association, held at 
Chicago, Ill., Mr. George Williams, of 
Madison, Wis., read a paper entitled the 
“Organization and Development of a New 
Business Department,” quoted fully below: 

The character of a new business depart- 
ment may consist of from one to fifty 
individuals, but the necessity for such an 
organization exists in every central sta- 
tion company. 

The tendency in the past has been to 
look upon this department as an extrava- 
gance, and the cause of excessive plant in- 
vestment. This theory has arisen from 
the lack of proper organization, as the 
best invention in electrical apparatus is 
sometimes condemned through ignorance 
of its operation. 

It has been proven in every city and 
town in civilization that opportunities for 
business exist by the thousand. No city 
in this country can yet claim to be prop- 
erly illuminated. Less than ten per cent 
of the total number of residences con- 
nected use light without stint, this condi- 
tion of the ninety per cent of consumers 
being largely due to ignorance of system of 
charging, overcharging or miseducation. 

Hundreds of steam engines are operat- 
ing at greater cost than the possible opera- 
tion of electric power, for want of com- 
petent and convincing explanation. 

Foot-power is employed through lack of 
publicity about the cost of operation and 
the possible advantages from time saving 
by electric power. 

In fact, every central station manager 
has at his very door many thousand dollars 
in revenues that can be secured without in- 
crease of installation, if he knows how to 
get it, and the “know how” is so simple 
that it can be applied, if there is an in- 
clination to get it, with small investment. 

There is no “model plant” in existence 
and each company must plan its own wel- 
fare. 

First—An acquaintance with the trade 
desired. 

Second—The trade’s acquaintance with 
the possibilities applicable to it in your 
line. 

Third—Average business courtesy, des- 
patch, knowledge, service and example. 

These three requisites necessitate the 
“mixing” of the present representative of 


the company, or, if time does not permit, 
an especially hired one, or a number, with 
the prospective customers. This can be 
more quickly accomplished by the assist- 
ance of literature, most of which can be 
furnished without charge by the manufac- 
turers of appliances, and by the use of 
daily newspaper advertising in cities where 
this is possible. 

Issue a short, new message every day, 
telling the truth about what you have to 
sell and the especial advantage of it, using 
liberal space. 

The newspapers will usually trust the 
company for a month’s advertising, and 
before this cost is due you will have reaped 
sufficient advantage to permit the payment. 
Being a liberal advertiser, you will secure 
the attention, respect and better acquaint- 
ance with this trade. 

These agencies named will likewise place 
the desired purchaser in a position of 
thinking for himself and unconsciously 
discovering new places and uses for what 
you have for sale. 

Do not despise any legitimate or cour- 
teous method of publicity. The newspaper 
leads in importance, but where there is no 
daily newspaper, circular letters (under 
letter post) and stock mailing cards may 
be used to advantage. 

The application and necessity of “busi- 
ness courtesy” is not a new innovation, but 
is often unconsciously ignored by em- 
ployés of the company, and must be ob- 
served to ensure success. 

“Despatch” in “trouble cases,” order- 
filling and estimates. 

“Knowledge” of what you have to sell, 
its cost and the possibilities of its use by 
the purchaser. 

Are you fully aware of the value of mid- 
night—every-night illumination of stores, 
windows, signs and building cornices to 
merchants and to cities? 

This you must be, and splendid ex- 
amples are developing in many cities, large 
and small, throughout the country. 

The installation of 100 lamps in resi- 
dences will not earn actually the net 
equivalent to a small sign of ten or fifteen 
lamps. The gross revenue, of course, will 
not be as great in the latter instance, but 
many station analyses exist to prove this 
statement. 

“Service” includes all the preceding 
subjects of the third requisite and the fur- 
nishing of current at all hours with uni- 
form regulation. 

“Example”—Every central-station com- 
pany can have as neat and clean offices, 
salesrooms, station, horses and wagons as 
any other concern within its town or city. 

An electric sign or outline, and an 
office illumination until midnight—in 
large cities all night. 

A purpose to be the most courteous, 


painstaking, public-spirited concern in the 
community. 

With this policy any company may oper- 
ate a successful new business department, 
whether employing one man or fifty, in a 
town qr city of 3,000 or 300,000 popula- 
tion. 

There is no school other than experience 
in which to develop the “new business” 
man, but decency, an ability to know and 
tell the truth, and an enthusiastic desire 
to get the profitable business can not fail 
to bring expert talent and, eventually, sta- 
tion prosperity. 


In preparing advertising of any nature, 
whether it be a series of car cards, a scries 
of cards for the daily press, a bulletin, 
fliers, return postal cards, folders or serv- 
ice receipts, careful attention should be 
given to the selection of display. Typog- 
raphy, like every other branch of art and 
industry, has advanced—very materially 
within the last decade. Whatever in the 
line of printed matter the central station 
management sends out should be distinc- 
tive—not necessarily bizarre—but one 
piece of literature should be characteris- 
tic of that which preceded it and create 
a favorable impression for that which is 
to follow. 

The time has happily passed when the 
compositor will seek to incorporate in his 
display as many different characters of 
type as there are lines in the advertise- 
ment. The very excellent series of let- 
ters which Bradley, Beardsley, Winchell 
and other artists have given us makes 
possible really esthetic effects through the 
use of one kind of letter, many extremely 
tasteful designs in ad-building being cre- 
ated by reason of the grouping of type 
and the proper disposition of suggestive 
ornamentation. 

The function of typographical display 
should be, first, to engage the attention 
of the prospect, because of its symmetry of 
arrangement. This arrangement should 
be in absolute harmony with the litera- 
ture of the subject. Significant words 
and phrases should be adjusted to nicely 
balance, both euphoniously and _ typo- 
graphically. The advertisement should 
look clear and honest, and after the signifi- 
cant word or phrase had gained attention 
the subject should be broached simply and 
confidentially. The advertisement should 
be so constructed that it delights the eye 
and charms the understanding. 

This is possible only when a study has 
been made of the best that the cleverest 
ad-artists of to-day are doing. The es- 
tablishing of a definite length of argument 
—the determination of a distinctive char- 
acter of type and ornamentation—the 
preparation of copy far in advance of pub- 
lication and the issuance of every card in 
a well-thought-out and logical sequence. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Electrically Operated Oil Circuit- 
Breaker. 

The breaker shown in the accompanying 
illustration was designed by the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa., primarily for the 
Ontario Power Company’s work. It is 
intended to handle energy up to 60,000 








are made of boiler iron lined with an 
insulating material with barriers inter- 
posed between the stationary contacts. 
The contact parts are of its standard 
type C construction, having renewable arc- 
ing tips and contacts. The leads with their 
insulation and the upper porcelain in- 
sulators may be readily removed from 

















ELECTRICALLY OPERATED THREE-PHASE OIL SWITCH. 


horse-power per three-phase circuit, and 
will open a circuit under any conditions 
of overload or short-circuit which may oc- 
cur with a power-house capable of de- 
livering 200,000 horse-power. The insula- 
tion to ground and between terminals is 
designed to withstand a breakdown test 
of 150,000 volts, and the insulation be- 
tween poles is twice that amount since 
the poles are electrically separate. 

The three poles of the switch are closed 
together by means of a toggle joint oper- 
ated by a single direct-pull solenoid. The 
switch is held in a closed position by 
the toggle being carried just beyond the 
centre and is tripped out by the tripping 
coil armature striking this toggle and 
knocking it backward, allowing the switch 
to open by gravity. Each pole of the 
switch gives a double break, each break 
being approximately seventeen inches. The 
closing magnets require approximately 
5,000 watts, direct current, while the trip- 
ping magnets require about 300 watts. 

The oil tanks, of which there are three, 


the switch, giving access to the contact 
parts for inspection and repairs. The 
top covers of the tanks are made of treat- 
ed soapstone slabs, part of which are also 
removable. Each tank is provided with 
an oil drain opening in the bottom and 
an overflow just above the normal! oil 
level. These openings are provided with 
standard three-inch pipe flange threads, 
but no pipe is provided. Each tank has 
an oil level gauge and requires approxi- 
mately 160 gallons of oil. 

The total weight of each three-pole 
switch complete; the tanks being filled 
with oil, is approximately 15,000 pounds. 
The oil alone weighs approximately 4,000 
pounds. 

A two-pole, double-throw indicating 
switch is provided upon each three-pole 
oil switch for use in connection with the 
controlling and indicating devices. The 
circuit-breaker is not automatic in itself 
—an overload relay operated from series 
transformers being necessary. 


The Diehl Sewing-Machine Motor. 

The accompanying illustration shows the 
new Diehl motor for driving individual 
sewing machines, made by the Diehl 
Manufacturing Company, Elizabethport, 
N. J. The motor is combined with a 
transmitter, brake and switch on a single 
supporting ‘bracket, which may be at- 
tached to any style of table for use with 
every variety of sewing machines. The 
transmitter consists of a friction device 
and levers giving speed control by purely 
mechanical means. 

Pressure on the treadle operates a lever, 
which closes the switch and starts the mo- 
tor. Further pressure moves a loose wheel 
along the shaft and engages the tight 
wheel, and the degree of pressure regulates 
the friction between the wheels, and there- 
fore determines the speed of the driving 
pulley. When the treadle is released a 
spring attached to the lever disengages 


the friction wheels, opens the switch and 
applies the brake. As the connection be- 
tween the treadle and the lever is by 
means of a pitman rod, the braking effect 
may be increased by pressure on the front 
of the treadle. As the drive depends upon 


the friction between the wheels, a varia- 
tion of the foot pressure on the treadle 
can give any degree of speed desired. 
The motor possesses the usual features 
of construction characteristic of the Diehl] 





DrEHL SEWING-MACHINE MoTOR AND 
TRANSMITTER. 


machines, such as silk-insulated wire on 
the armature, commutator of hard-drawn 
copper insulated with mica, self-aligning 
bronze bearings and grease-cup lubrica- 
tion. 
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All-Metal Lockers and All-Steel Tool 
Cabinets. 

Within the past few years metal office 

furniture and fixtures have become very 

popular for sanitary reasons, and also due 
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The line of metal lockers manufactured 
by Edward Darby & Sons Company, In- 
corporated, Philadelphia, Pa., has already 
been described in these columns. The com- 
pany makes a complete lina of metal 

furnishings known as the “Pen- 








‘Dar’ system, including metal 
lockers, shelving, partitions, 
tables, cabinets, ete. 'The “Pen- 
Dar” metal lockers are made in 
groups and sizes according to re- 
quirements or specifications. They 
can. be made entirely of open 
mesh or of sheet steel and on the 
unit system. 

The accompanying illustrations 
show two specialties which this 
company is now manufacturing. 
Fig. 1 is an open-mesh clothes 
built up in two. tiers. 
all-steel tool 


locker 
Fig. 2 shows an 
cabinet. 

The lockers are equipped with 
a shelf, three nickel-plated coat 
hooks, individual brass name- 
plates and a special three-point 
locking device which fastens the 
door at the top, centre and bot- 
tom with a single turn of the 


locking lever. The lockers are 








Fie. 1.—Two Tiers oF OPpEN-MeEsH ALL-METAL 


LOCKERS. 
to the lessened fire risk as compared with 
receptacles of wood or other composition. 
Economy of space and the encouragement 
of cleanliness on the part of operatives 
are also features which are inherent with 


metal fixtures. For corporations employ- 


finished in Tuscan red, olive 
green or black enamel. 
a 
The Improved Gordon Cell. 

The Gordon Battery Company, New 
York city, has placed on the market an 
improved Gordon cell, for which it claims 
it has reduced to the minimum the cost 
and trouble of maintaining the battery. 


Fie. 2.—Ani-METAL TooL CABINET. 


ing large numbers of men one of the main 
requisites is a properly designed clothes 
locker, and where space is valuable the 
installation of an equipment of this na- 
ture is of sufficient importance to warrant 
a close scrutiny of every form of clothes 
receptacle which may be available. 


In the Gordon cells, as now manufactured, 
all of the fundamental principles of their 
construction have been retained and the 
company has sought only to simplify them 
to such an extent that they may be quickly 
and easily handled, even by those who are 
not familiar with the use of batteries. 
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There are only seven parts to a complete 
Gordon cell. The copper oxide or negative 
element is used in flake form and is 
shipped in perforated metal cylinders sim. 
ilar to that shown in Fig. 1. The perfora- 


Fic. 1.—THE GoRDON PERFORATED METAL 
CYLINDER. 


tions are closed in such a way as io pre- 
vent leakage in shipment. Attached to 
the cylinders are three porcelain insulat- 
ing supports or lugs. Upon these lugs 
the zine or positive element rests, thus 
preventing it from coming in contact with 
the copper and forming a short-circuit 
within the cell. The zine is made in cir- 
cular form and is held in place by the 
lugs. It does not hang from the cover of 
the cell. A heavy insulated wire is firmly 
attached to the zine and is run through 
the cover of the jar, being of sutflicient 
length to use it in making connection with 
the next cell. 

For the solution, high-grade caustic 
soda is used in powdered form. Lach 
charge is shipped in a sealed metal can. 

The jars are made of glass, porcelain 
and enameled steel, and are fitted with 
tin, porcelain and fibre covers. 

Fig. 2 shows the No. 1 glass jar cell. 
The .size over all is six and one-half by 
nine and three-quarters inches. The jar 


ee cee Dn eee 


Fig. 2.—GorDON CELL COMPLETE. 


is six by eight inches. It has a capacity 
of 300 ampere-hours and is designed for 
railroad signals, fire, burglar and police 
alarms, telephone and telegraph work, and 
for igniting gas and gasoline engines. The 
jar is fitted with a metal cover, which 18 
insulated from the elements by porcelain 
washers above and below. 
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February 3, 1906 ELECTRICAL REVIEW 
The Automatic Electric Company. 
The Automatic Electric Company, Chi- 

cago, Ill., reports a prosperous year’s busi- 

ness during 1905 with every prospect of 
greatly increasing it during 1906. The 


built : 


phone is spreading rapidly. A summary 


ing to those watching the progress of the 
development. 

‘The company has completed the follow- 
ing exchanges during the past year: 


PUBLIC EXCHANGES. 


Name of Company. Place. Lines. 

iiome Telephone and Telegraph Company........ Los Angeles, Cal. 

WE Gilt ONS oe oe ces wcin na eancateccaducius “ Oa beieeakecne 4,000 

Nt MIRREN oo 6g 202s. © Snore 0 vie. vice he eWeeees Ss Ray tra arr are ard 1,000 

Boyle's Height Exchange............0.08... a Oa erp anions Mieminre 800 

PP os OO ere rer _ OT oes ore Se a ate ae Ree OS 400 

Prospect Park Tixchange: ....... <.:.06 606600 > © Jawewaconasr ieee 100 
Citizens’ Telephone Company. « <.<..% cocci cescsecees Column QHiOx.... .2 casi scenes 8,000 
Oelmarvia Telephone Company................... Wolmainetion. Bel. ..... 5. cce ce ceewe 2,000 
Sioux City Telephone Company. ........ccceesss Side City. LOWE ses oii w ce secewss 2,000 
Southern Independent Telephone Company...... TE UME ROW woe ccre ce icneeeceas ae 1,500 
Dakota Central Telephone Company.............. Yo a A) ) ere ae 1,000 
Home Telephone and Telegraph Company......... FORVGUSICG.~ CON 6c. cciiccruccdwnes 1,000 
Wausau Telephone Company. .::... <..6..0.cesccss0 WHERIES WU occ oc cio eck xe wees 700 
Hastings Independent Telephone Company........ De. CLs ee a 600 
South Bend Home Telephone Company.......... Canty “CUM. BING oro c oes ssc ca wes 500 
Home Telephone and Telegraph Company......... Cleese Parle Cals «coc ci eeknwcens 250 
Home Telephone and Telegraph Company......... Santa Monica, Cal... . sce ecewens 250 
Citizens’ Telephone Company... <<<... sieceeec sss Catling. “Miles ....c 55k cca ecewes 128 
Montgomery County Telephone Company..........Miamisburg, Ohio................ 110 
Suburban Telephone Company................... ROUGE AO soos oss veo ora ees wie 50 
Northeastern Telephone Company................. SG MGs ace ceeynkes pres areas 30 


PRIVATE EXCHANGES. 


Brooklyn Heights Railway Company.............. ERM OMIMA RYN ONG SOW og oriole: 5 aelerecésareiers. crace 109 
Baldwin Eocamotive WORKS. «6. 66s. csin sec cccw ewes Philadelphia: Pa. ...... cece cccce 70 
Frankford Arsenal, 

(Ordnance Department U.S. A.).............. Frankford Station, Pa........... 50 
Sandy Hook Proving Ground, 

(Ordnance Department U. S. A.).............. Port’ Hancock, N. J...... 06660005 40 
Mi. ©: ARG e (ee CONIDOING wc 56 Sores scree nc cotewr nen Columnud:. OQMGs «cc cscccesicnex 32 
Springfield Armory, 

(Ordnance Department U. S. A.)............-. Springfield, Mass.........0.0.000.5 29 
BGRGar Cece oc ar calatcr eas) ora ia sid a sie eae wm wee, ero ROG MON ooo ater alewrccavsewtacs wee wmaets 25 
Copper Queen Consolidated Mining Company...... ERROR, ANE cs oo ee Shwe OSes 25 
Ue Nene UNON ne o ne ca We cndces cee eeen se New Qviesne bass .ccc sc cecccwuses 21 
Metropolitan Life Insurance Building............. NES Ge MOINES CROWS «or Sicia.c crecamaa wes a2 


Additions to the following already completed exchanges have been made during the 


vear 1905: 
PUBLIC EXCHANGES. 


Home Telephone and Telegraph Company........ Los Angeles, Cal. 
Sree FORO ONIMG 6a ook otis sce wmceesaes “ “ 
Boyle’s Height Exchange.................. 
CRIA TNs a. 5 So 5s kiss we elves 0, wierd cide 
en RRR ooo: oo ra 5, on a ai ise alae aces 


Home Telephone and Telegraph Company........ San Diego, Cal. 

Home Telephone and Telegraph Company........ Riverside, Cal. 

Suburban Telephone Company.................... Clayton, Mo. 

Mutual Telephone Company....................-- Albuquerque, New Mexico. 
Citizens’ Telephone Company...............+-.4-. Grand Rapids, Mich. 
Lincoln Telephone Company.............-.+++.+5- Lincoln, Neb. 

Delaware County Telephone Company............ Manchester, Iowa. 

Mount Olive Telephone Company................. Mount Olive, II. 

Stark Telephone, Light and Power Company...... Toronto Junction, Canada. 
Union Teléphione Company. .........cccccccccsces Florenceville, N. B., “ 


PRIVATE EXCHANGES. 


Calumet & Arizona Mining Company.............. Bisbee, Ariz. 
Avigona. Conver COmMGUy. « .<i2..60 506s tecsccncees Clifton, Ariz. 
Chicago & Eastern Illinois Railway Company....Danville, Il. 
Lucy Carnegie Estate, “Dungeness”............... Fernandina, Fla. 
UMSGNEEE G8 BINOUN ooh ces cen Se edoodcccwtuens Urbana, II]. 
Watervliet Arsenal, 

(Ordnance Department U. S. A.)............6- Syracuse, N. Y. 
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Contracts are on hand for the following exchanges, some of which are partially 


PUBLIC EXCHANGES. 

Home Telephone and Telegraph Company... 
New Branch, Olive Street Exchange... 
Prospect Park Exchange............. 

: Cuban Telephone and Telegraph Company... 
sentiment in favor of the automatic tele- Home Telephone and Telegraph Company... 
Delmarvia Telephone Company.............. 
Consolidated Telephone Companies.......... 


of work for the past year may be interest- Consolidated Telephone Companies.......... 
Cuban Telephone and Telegraph Company.... 


PRIVATE EXCHANGES. 


PGI ONNIMINON oo Snags oS cu kee uanaee Res 
Stearns Lumber Company................... 
Stearns Lumber Company. .........ccscccces 


pep ea Los Angeles, Cal. 

sects’ + = Chase eseaeewunwat Te 
Sanwa $ 3 LT 
eae i ra 
wieeia'a ot A) rr 
edares WHEREIN DIOR S o oe ieicccdccccsx EO 
eee Ee ee ee 1,000 
tater PRIN le sos dice seseweaceae: + See 
ers Marianao. Cuba........-226.c.es. 10 
ee as ONE So So at Orava anendennads 25 
Sin be SRM ME Soins o dni dacadeaaawae 20 
eg se NE ES ea ee ee 6 


The greatest growth in automatic tele- 
phony during the coming year will prob- 
ably be on the Pacific coast, where sev- 
eral cities will have automatic exchanges, 
franchises having been granted to inde- 
pendent companies in these cities, in 
which the automatic system is specified. 
At least a million dollars’ worth of busi- 
ness is in sight in this territory alone. 

Among the developments of the auto- 
matie system during the past year which 
are notable are those of the party-line 
system and a new trunk selector switch. 
This latter development bids fair to revo- 
lutionize the telephone business. ‘This 
switch takes up very much less space than 
the previous first selector switch used and 
will admit of the installation of a mul- 
tiple-unit system consisting of scattered 
branch exchanges of one hundred lines 
each which can be put in the corner of a 
building, in the manhole of a conduit un- 
der the street, or any convenient place, 
leaving the main exchange in the central 
part of the town for trunking purposes, 
and by this system doing away with at 
least eighty per cent of the outside lines 
and making a proportionate saving in 
outside construction and maintenance 
cost. 

The growth has been steady and sure 
and, taking it all in all, this has been a 
very gratifving vear for the automatic 
telephone. 





Bill to Regulate the Awarding of 
Contracts for the Construction 
of State, County or Municipal 
Buildings. 

Senate bill No. 77 has been introduced 
in the senate of the state of New York. 
prescribing an act to regulate the award- 
ing of contracts for the construction of 
state, county, or municipal buildings. The 
act reads as follows: 

“Every officer, board, department, com- 
mission or commissioner charged with the 
duty of preparing plans and specifications, 
or awarding or entering into contracts 
for the erection, construction or altera- 
tion of buildings for the state or any 
county or city thereof, or the borough of 
any city, must prepare separate specifica- 
tions for each of the following branches 
of work to be performed, to wit: (1) 
plumbing and gas-fitting; (2) steam, hot- 
water heating and ventilating apparatus ; 
(3) electrical work and appliances. 
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Cable Construction for Varied 
Service. 

Now that the requirements each year 
demand an increasing amount of under- 
ground work for all classes of electric serv- 
ice, corresponding attention has been paid 
to the design of the necessary cables. The 





Fig. 1.—11,000-VoLtT, VARNISHED CAMBRIC IN- 
SULATION, BRAIDED FINISH CABLE. 


differentiation carried on along other Jines 
in the electrical field has been followed 
in this territory as well, and the results 
of this selective process are well shown 
in the cable equipment for the recently 
electrified Long Island Railroad. 

For the interior wiring in the generat- 
ing station and substations of this railroad 
there were installed about 19,000 feet of 
11,000-volt varnished cambric insulation, 
braided finish cable, shown in Fig. 1. All 
of this cable was tested by the manufac- 
turer with 30,000 volts for thirty minutes 
after it had been immersed in water for 
twenty-four hours and was again tested 
with the same potential after installation. 

Varnished cambric insulation was se- 
lected as the best available insulating ma- 
terial for this use, as it has been demon- 
strated that cables insulated with this 
material are available for withstanding the 
high voltage and are not subject to de- 
terioration from static discharges or heat. 

Varnished cambric insulation with the 
braided finish was also used for the low- 
tension wiring in the generating and sub- 
stations, where in all about 36,000 feet of 
cable in sizes from 2,000,000 circular mils 
down to No. 2 were installed for this work. 
Several of the reasons governing the selec- 
tion of varnished cambric insulation for 
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the high-tension work applied with equal 
force in this case, with the additional 
advantage that in the large cables the heat- 
ing of the conductor, due to overloads, 
could not soften the insulation and allow 
the conductor to decentralize. 

Taking up now that portion of the 
transmission circuits which are under- 
ground in this installation, we find lead- 
covered, paper-insulated cable employed. 
For this purpose about 135,000 feet of 
three-conductor, 250,000-circular-mil cable 
guaranteed for 11,000 volts were used. 
This cable was also tested with 30,000 
volts for thirty minutes by the manufac- 
turer and the test was repeated after the 
cable was installed. The selection of pa- 
per cable for this service was determined 
primarily by the fact that it was con- 
siderably cheaper than varnished cambric 
cable. While there was no question but that 
the varnished cambric cable would be the 
best for the service, it was felt that satis- 
factory life and service would be obtained 
with the paper cables, assuming that prop- 
er care was taken to preserve their lead 
sheaths from deterioration due to elec- 
trolysis or corrosion. 

For carrying the high-tension circuits 
under water, where the drawbridges inter- 
rupt the overhead circuits on the line 
across Jamaica bay, there were used 3,500 
feet of the three-conductor, 250,000-circu- 
lar-mil, rubber-insulated, leaded and wire- 
armored submarine cable, shown in cross- 
section in Fig. 2 (less than two-thirds 
actual size). As in the previous cases this 
cable was tested at 30,000 volts before 
and after installation. The cable weighs 
eighteen pounds per foot and is one of 
the heaviest ever manufactured. The ar- 





Fic, 2.—THREE-CONDUCTOR, 250,000-CrRcULAR- 
Mi. CABLe. 


mor is No. 4 B. & S. gauge, and the fin- 
ished diameter about three inches. 

In connection with the third-rail cir- 
cuit for jumper cables at grade crossings 
and in places where the third rail was 
shifted from one side to the other of the 
main track, 65,119 feet of 2,000,000-cir- 
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cular-mil varnished cambric cable, leaded, 
with a jute and asphalt finish, were in- 
stalled. The jute and asphalt jacket was 
put on these cables to protect the lead 
from mechanical injury and corrosion, 
since the cables are in many cases buried 
directly in the earth. 

To carry the third-rail circuits and also 
the track circuit around the drawbridges 
at Jamaica bay, 5,600 feet of 2,000,000- 
circular-mil, rubber-insulated, lead-coy- 
ered and wire-armored cable were installed. 

As a reenforced feeder for the third 
rail there were installed, in conduit, 9,438 
feet of paper-insulated low-tension cable, 
selected as the cheapest available con- 
struction for the service, since the instal- 
lation was regarded as being of a more 
or less temporary nature. 

All the above cable, as well as the nec- 
essary wire and cable for the cars, was 
furnished by the General Electric Com- 
pany. The aggregate length of all kinds 
of wire and cable supplied for this in- 
stallation was 637,243 feet, the sizes rang- 
ing from No. 12 to 2,000,000 circular 
mils. The entire equipment is now in 
service and is said to be giving perfect 
satisfaction. It is understood that the 
General Electric Company will also sup- 
ply the high and low-tension cables for 
the electrification of the New York Cen- 
tral, comprising about 164,000 feet. 

These will include a three-conductor 
4/0 11,000-volt cable, the largest 11,000- 
volt cable ever made, and a 1,250,000-cir- 
cular-mil, single-conductor cable for track 
connections operating at 700 volts. Be- 
cause of the successful use of these cables, 
over half a million feet of both high and 
low-tension cables have been ordered from 
this company by the New York Edison 
Company for its requirements in 1906. 
These range in size from three-conductor, 
250,000-circular-mil, 6,600-volt up _ to 
1,000,000-circular-mil low-tension feeder 
cable. 


Western Agency for “‘ Sarco” 
Specialties. 

The Sarco Company, New York city, 
has placed its line of switches in the care 
of William P. Crockett, Chicago, Ill., who 
will hereafter be the agent for the West, 
carrying a complete line of “Sarco” pend- 
ant switches and the “Noscru” key arm 
and canopy switch made by the company. 

Mr. Crockett is now the western agent 
for the Hart Manufacturing Company, 
Bossert Electrical Construction Company 
and DeVeau Telephone Manufacturing 
Company. The addition of the “Sarco” 
specialties makes a particularly strong 
line of electrical appliances. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


sew POWER COMPANY FOR COLORADO—It is announced 
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corthern Colorado will be supplied with electric power and 
y a syndicate being formed in Denver for the purpose of 
sing and combining the electric power plants at Boulder and 
of the largest towns in the northern field. 
: EELING TO PITTSBURG TROLLEY COMBINATION— 
ttsburg (Pa.) Street Railway Company has announced plans 
completion of links establishing direct connection between 
ng, W. Va., and Pittsburg, a distance of seventy miles. Much 
way has been covered by small companies, which are now 
imalgamated. The plan will involve a combination of roads 
‘a capital of $25,000,000. 


VER COMPANY TO PURCHASE RAILWAY LINES—The 
a Falls Electrical Transmisson Company, it is announced, is 
‘ting for the purchase of the Buffalo, Lockport & Rochester 
y Company, together with all right and title to the railway 
iy’s right of way from Rochester to Lockport, N. Y. The 
y company, which is capitalized at $2,000,000, is building 
ey line to connect Rochester and Lockport. 


WER COMPANY IN MEXICO LETS CONTRACT FOR BUILD- 
The contract for the construction of a combined general office 
ig and central car station for La Electra, the Spanish light 
ower and street railway company of Guadalajara, Mexico, has 
iet. The completed structure will represent a cost of $300,000. 
company has a monopoly of the street railway business in 
vity and is arranging to rebuild and electrify the present car 


‘NDIANAPOLIS & LOUISVILLE TRACTION COMPANY 


/RPORATED—Articles of incorporation have been filed at 
inapolis, Ind., by the Indianapolis & Louisville Traction Com- 
Samuel D. Miller, of Indianapolis, and John D. Greeley, of 
vsonville, Ind., are named as directors. The company is 
alized at $3,000,000. The line, according to the incorporation 
is to touch Franklin, Edinburg, Columbus, Seymour, 
hersville, Sellersburg and Jeffersonville, Louisville (Ky.) and 
inapolis being the two terminal points. 


rs, 


STREET RAILWAYS IN MASSACHUSETTS—The report of the 


nings increased about $879,000. 
rried was 532,731,017, an increase of 12,374,000 over 1904. Eighty- 


road commissioners of Massachusetts shows that the street rail- 
ays of that state added about twenty-five miles to their systems 


ng 1905. With new second track and sidings the total addition 
ome fifty miles. The increase in expenses was $280,000. The 
The number of passengers 


persons were killed in accidents, of whom eighteen were 


sengers, thirteen, employés, and fifty-four other persons. 


JERGER OF BELOIT (WIS.) LIGHT COMPANIES—Articles 
icorporation of the Beloit Water, Gas and Electric Light Com- 

have been filed. As soon as the stockholders organize, the 
pany will take over the city’s three utilities and operate them 
ne company. The capital stock is $600,000, of which $500,000 
referred. The company will expend nearly $200,000 in exten- 
s and enlargements. The waterworks was owned principally 
’. B. and E. P. Salmon, the gas works by Joseph Hendley, and 
electric light company largely by the Bigelow Company, of 
vaukee. 


‘EW ALABAMA POWER COMPANY-—lIt is announced that the 


vwater Development Company is to be chartered within the 


. thirty days at Birmingham, Ala. The new corporation will 


' practically a merger of the franchises and assets now he!’ 


several smaller organizations. Its immediate object is to con- 


ict an electric passenger and freight line from Gadsden through 


Birmingham district to Tuscaloosa, and from Tuscaloosa to the 
f of Mexico by a water route over the Warrior river. Rights 
way and road franchises have been secured in Tuscaloosa, 
wah and Jefferson counties, and municipal franchises in Bir- 


mingham, Pratt City, Bessemer, Ensley and Tuscaloosa. It will 
require between $3,000,000 and $4,000,000 to construct the road. 


A NEW DEVELOPMENT IN THE PORTCHESTER-NEW YORK,- 
WESTCHESTER & BOSTON RAILWAY CONTEST—It has been 
announced by President Oakleigh Thorne, of the Trust Company 
of America, that Harvey Fisk & Sons, Kean, Van Cortlandt & Com- 
pany, Oakleigh Thorne, Henry F. Shoemaker, Charles W. Morse, 
Harry S. Black, O. C. Barber, George R. Sheldon, C. R. Simpson, 
John W. Gates, John F. Carroll and Robert A. Van Wyck have 
withdrawn from any connection with the New York Railroad and 
Development Company or with the Portchester company, and have 
decided to merge their interests in this matter with Messrs. Will- 
iam L. Bull, Frank W. Witridge, Evans R. Dick, Marsden J. Perry, 
Andrew Freedman, Robert E. Robinson, William Barclay Parsons 
and other capitalists, who are now building the Westchester rail- 
road. These men have acquired a large amount of stock in the 
New York, Westchester & Boston Railway Company and will be 
represented on its board of directors. 


THE INTERBOROUGH-METROPOLITAN TRACTION MER- 
GER—On Friday, January 26, a committee representing the stock- 
holders of the Interborough Rapid Transit Company, the Metro- 
politan Street Railway Company and the Metropolitan Securities 
Company fixed the exact terms of the merger of the traction 
interests in Manhattan and the Bronx, New York city. It is 
required that two-thirds of the outstanding Interborough stock, 
two-thirds of the outstanding Metropolitan Street Railway stock, 
and one-half of the outstanding Metropolitan Securities stock be 
deposited with either August Belmont & Company or the Morton 
Trust Company. The committee which drew up the agreement was 
composed of Andrew Freedman, Thomas P. Fowler, Cornelius Van- 
derbilt, Gardiner M. Lane, Edward J. Berwind and John D. Crim- 
mins. It is announced that August Belmont will be president 
of the company when the details of organization are completed. 
The Interborough-Metropolitan Company has been organized under 
the laws of the state of New York and is to authorize the follow- 
ing issues of securities: $55,000,000 five per cent cumulative pre- 
ferred stock, $100,000,000 common stock, $70,000,000 four and one- 
half per cent collateral trust gold bonds. Upor its issue all 
the common stock will be deposited under a voting trust agree- 
ment for a term of years. The voting trustees are August Belmont, 
Thomas F. Ryan, Cornelius Vanderbilt, Peter A. B. Widener and 
Walter G. Oakman. This voting trust will come to an end only 
when the trustees so determine. 


NEW PUBLICATIONS. 

RAILWAY SIGNAL ASSOCIATION—The proceedings of the 
Railway Signal Association for the year 1905 have been issued. 
This volume contains the: papers presented at the various meetings 
held during the year, and the discussion on these papers. A list 
of members is appended. 


AMERICAN RAILWAY MECHANICAL AND ELECTRICAL 
ASSOCIATION—The report of the third annual convention of the 
American Railway Mechanical and Electrical Association, which 
was held in Philadelphia, Pa., September 25 and 26, 1905, has been 
received. This contains the papers and discussions presented at 
that meeting. The frontispiece is a portrait of Mr. C. F. Baker, 
president during the year 1904-1905. 

REPORT ON TERRESTRIAL MAGNETISM—The Department 
of Commerce and Labor, Washington, D. C., has just issued a 
report on terrestrial magnetism. This forms appendix No. 3 to the 
report for 1905. It is edited by Dr. L. A. Bauer, inspector of 
magnetic work and chief of the division of terrestrial magnetism, 
and gives the results of magnetic observations made by the Coast 
and Geodetic Survey between July 1, 1904, and June 30, 1905. The 
department had established, at the time of the report, 294 stations 
situated in 283 localities. The report gives a complete record of the 
work at all of the stations, and a brief account of the methods 
employed in taking observations on land and at sea. 
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TELEPHONE AND TELEGRAPH. 


PHILADELPHIA, PA.—The Pennsylvania Telephone Company 
will build a line from Chambersburg to McConnellsburg. 





LAURINBURG, N. C.—The Southern Bell Telephone and Tele- 
graph Company has purchased the Laurinburg telephone system 
from J. B. Maxwell. 


DOYLESTOWN, PA.—The Bell Telephone Company has placed 
contracts for the erection of a central office building at Jenkintown, 
to cost $25,000 and operate 6,000 telephones. 


MACKSBURG, IOWA—The Madison County Mutual Telephone 
Company, recently organized, has filed articles of incorporation with 
the secretary of state, giving W. N. Smoot as the aes stock- 
holder. The capital is $25,000. 


UTICA, N. Y.—At the annual meeting of the Frankfort & Centre 
Telephone Company the following officers were elected: president, 
W. R. Brockway; secretary, B. J. Widrick; treasurer, Frank Mark- 
ham; manager, W. R. Brockway. 


VAN WERT, OHIO—The directors of the Van Wert Home Tele- 
phone Company have elected the following officers: president, 
G. M. Saltzgaber; vice-president, W. G. Edwards; secretary, J. W. 
Longwell; treasurer, F. W. Leslie. 


CHESTER, MASS.—A. L. Lewis and others of Chester and 
Blandford are considering the feasibility of building a telephone 
line from Chester to North Blandford, which will be owned and 
operated by the parties building it. 


UTICA, N. Y.—By the recent connection with the lines of the 
Corning Home Telephone Company the subscribers of the inter- 
state company have connections as far south and west as Phila- 
delphia, Gettysburg, Pittsburg and Allegheny, Pa., and Cleve- 
land, Ohio. 


LYNCHBURG, VA.—The work on the new underground system 
of the Southern Bell Telephone Company, in Lynchburg, is rapidly 
reaching the stage where the new telephones can be connected. 
The new service is costing the company upward of $100,000 and 
will be modern in every detail. 


BAY CITY, MICH.—The Postal Telegraph system is to be 
extended from Bay City to Alpena, a contract having been entered 
into between the Postal company and the Northeastern Telephone 
Company, the latter owning the wires between the two points. 
The Postal will have an office at Alpena. 


BANGOR, ME.—The stock of the Maine Telegraph Company has 
been transferred recently to the Western Union Telegraph Com- 
pany, 2,221 shares being transferred at $57.50 a share, the par value 
being $50. The Maine Telegraph Company had. been under lease 
to the Western Union Company for fifty years. 


FRIENDSHIP, N. Y.—The Friendship Telephone Company has 
passed under the control of the New York & Pennsylvania Telephone 
Company, and will hereafter use the toll lines of the Bell company 
in place of the Inter-Ocean, with which it was formerly connected. 
There are about 300 subscribers on the local company’s lines. 


BINGHAMTON, N. Y.—At the annual meeting of the Delaware 
Valley Telephone Company, held in North Sanford, the following 
men were elected directors: J. W. Smith, E. E. Crane, C. A. Philley, 
U. D. Bailey, L. E. McCully, A. Colvin, D. D. Jones, Elmer Mills, 
Clark Henderson, C. B. Teed, C. W. Sampson, George Ireland and 
Floyd Gardiner. 


ATTICA, N. Y.—Work has been commenced by the Attica Home 
Telephone Company on its system under the franchise recently 
granted by the Attica village trustees. The officers of the com- 
pany are: George T. Loomis, president; Elon P. Spink, vice 
president; Clarence H. Beane, secretary, all of Attica; Hugh Taylor, 
treasurer, of Buffalo. 


PHILADELPHIA, PA.—The Keystone Telephone Company's 
report submitted to stockholders at the annual meeting showed the 
following for the fiscal year ended December 31, 1905: gross 
earnings, increase, $64,795, and net earnings, increase, $18,588. 


There was expended in extension of the plant in 1905 a total 
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of $639,370. The total credit to profit and loss December 31, 
1905, is $292,578. There are over 19,000 telephones in use and it 
is expected to add 6,000 in 1906. Two hundred and seventy miles 
of conduits are owned. 


NORFOLK, VA.—The Southern Bell Telephone and Telegraph 
Company is making preparations for improving its service in Nor-. 
folk by additional underground conduits for the business section 
and additional poles in the residence section to care for the numer- 
ous wires the company has been compelled to install to care for 
the increased business. 


DOVER, DEL.—The Diamond State Telephone Company wij! 
establish one of the most important exchanges of its lines at 
Harrington, the centre of the Delaware small fruit belt. Plans 
have been approved for the extension of a trunk line from Viola 
southward to Selbyville, passing through Felton, Farmington, 
Greenwood and Bridgeville. 


HERKIMER, N. Y.—The following officers were elected at tha 
annual meeting of the stockholders of the Herkimer County Tec. 
phone Company: directors, G. R. Fuller and T. S. Lane, Rochest: =; 
C. H. Poole and T. Harvey Ferris, Utica; James Conklin, [lic:; 
W. I. Taber and Robert Earl, Herkimer; president, James Conk!i:; 
vice-president, G. R. Fuller; secretary, C. H. Poole; treasurer, W. | 


Taber. 


RIVERHEAD, L. I.—At the annual meeting of the Baiting 
Hollow & Roanoke Telephone Company it was voted to increase 
the capital stock from $20,000 to $50,000. This company is owned 
wholly by well-to-do farmers and was organized about five years 
ago with a capital stock of $500. It merged with two other com- 
panies recently and proposes to extend its lines throughout ite 
county. 


ROME, N. Y.—At the annual meeting of the Rome Home Te!:- 
phone Company the following directors were elected: John S. Wavrii- 
well, Daniel M. Hall, John E. Mason, W. J. Grogan, Rome; C. H. 
Poole, Utica; T. S. Lane, Jamestown; George R. Fuller, Rochesier. 
At a subsequent meeting of the directors these officers were 
elected: president, John S. Wardwell; vice-president, Daniel M. 
Hall; secretary, A. L. Ketcham; treasurer, C. H. Poole. 


DELMAR, DEL.—A meeting of stockholders of the Riverton 
& Delmar Telephone Company was held recently to consider a 
proposition from the Diamond State company to cooperate with 
the first-named company. The proposition was favorably received, 
and it is probable that terms will be agreed upon whereby a more 
satisfactory service will be given to the patrons. The Riverton 
company will connect several towns on the eastern shore of 
Maryland and in lower Delaware, and is already in operation over 
a part of its territory. It is capitalized at $50,000. 


DES MOINES, IOWA—The Mutual Telephone Company, of Des 
Moines, held its annual meeting recently. During the coming 
year the company contemplates expending about $30,000 in string- 
ing and laying cables. All wires are to be enclosed in cables. During 
the past two years the company spent over $500,000 in improve- 
ments. The expenditure for 1905 was $375,000. The officers of 
the company are: president, J. S. Bellamy; vice-president, J. W. 
Hill; treasurer, L. M. Grimés; secretary, J. C. Hume; direciors, 
J. C. Hume, Clyde Brenton, N. J. McFarland and C. C. Deeriny. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com 
pany has obtained a franchise in Washington, Pa. Work will 
be started at once on the construction of an exchange building 
and the installation of equipment. Franchises have also | cn 
obtained in Glassport and Donora. The work in these tcwns 
is the start of the development of Washington county and ‘he 
entire Monongahela valley by the independent telephone inter. sts. 
At Charleroi the Pittsburg & Allegheny will make connec ion 
with the Tri-State Telephone Company, which has an exter:ive 
system in Fayette county. The interests identified with that .om- 
pany have secured control of the Carmichaels Telephone ©om- 
pany, and are preparing to go ahead with the construction of 
a system which will cover Greene county. The section up the 
Monongahela river is the only one remaining in western Penisyl- 
vania which is not tapped at every important point by independent 
telephone systems. 











February 3, 1906 


ELECTRIC LIGHTING. 
DUSHORE, PA.—An electric light plant is to be installed at 
Dushore. 
RANDOLPH, NEB.—Contracts have been let for an electric plant 
at Kandolph, to cost $9,700. 


=ALISBURY, MD.—The Salisbury city council has renewed its 
conwact with the Salisbury Light, Heat and Power Company to 
cl. the streets of Salisbury for a term of five years. 


LEN GARDNER, N. J.—The Lebanon Electric Light Company 
be. acquired a site at Glen Gardner, upon which it will erect an 
ri¢ plant to furnish electricity to four adjacent towns. 


ROTON, CT.—The contract for equipping the new lighting 
t has been awarded to the Crocker-Wheeler Company. It calls 
ihe delivery of machinery, etc., within ten weeks. The price 
6,200. 


\{USCATINE, I0WA—The electric light plant, gas plant, and 
et-ear system belonging to local parties have been sold to a 
‘icate represented by J. H. Brown and George Mayer, Chicago, 
3750,000. : 

OLUMBIA, PA.—The borough council of Middletown has 
ited permission to enter the borough to the York Haven Power 
. Transmission Company, which will eventually furnish electric 
.t to the town. 


WILLIAMSPORT, PA.—The Northumberland Electric Light 
nt has been sold to a party of capitalists from Shamokin, Middle- 
rg, Sunbury and Northumberland, known as the Middle Creek 
ctric Company. 


ROCHESTER, N. Y.—These officers have been chosen by the 
,on Electric Company: president, Edwin A. Nash; vice-president, 
.dgar H. Babcock; secretary and treasurer, Irving C. Allen; super- 
stendent, C. W. Torrey. 


SOUTH ORANGE, N. J.—The village trustees of South Orange 
have instructed their legislative committee to draw a bill for intro- 
duction in the legislature empowering the village to erect and main- 
ain a municipal lighting plant. 


YORK, PA.—The following were elected as directors of the 
‘ianover Heat and Power Company at the annual meeting: W. H. 
Lanius, J. W. Steacy, George S. Billmeyer, George P. Smyser, W. 
\. Heims, T. J. O’Neill and George S. Schmidt. 


SUNBURY, PA.—The Middle Creek Electric Light Company, 
‘omposed of Northumberland and Snyder county capitalists, has pur- 
chased the Edison light plant in the town of Northumberland. This 
is the first commercial light plant installed in America. 

LANCASTER, PA.—The Commonwealth Trust Company, of 
‘Harrisburg, trustee of the Lancaster Valley Electric Light Company, 
will sell at public sale at the court house at Lancaster on April 10 
next the electric light plants in Manheim and Mount Joy. 

RICHMOND, IND.—According to the report of Charles H. Rogers, 
superintendent of the Richmond municipal electric light and power 
plant, the plant has cost the city up to date $212,130.12. The report 
also shows that during the past eight months $7,956.70 was spent 
for new construction. 

WILMINGTON, DEL.—The city council of Smyrna has accepted 
an ordinance providing for the sale of the town’s electric light 
plant to U. G. Glick, trustee of the Smyrna, Delaware Bay & Kent 
County Traction Company, for cash, the sum to be fixed by an 
invoice of the plant’s equipment: 

KANSAS CITY, MO.—W. T. Osborn & Company has been awarded 
a contract for the construction of an electric light plant to supply 
the city of Pittsburg, Kan. This work will be done for the Home 
Light, Heat and Power Company, the local plant at Pittsburg, which 
has the lighting contract for that city. 

SAN FRANCISCO, CAL.—The sale is announced of the Cooper- 
ative Electric Light Company’s plant at Santa Cruz to John Martin 
and Eugene de Sabla. The consideration named is $100,000. The 
same parties recently purchased the plant of the Santa Cruz Elec- 
tric Light and Power Company for $110,000. 

TROY, N. Y.—The Beacon Electric Company has elected thesé 
officers and directors: president, H. C. Shields; vice-president, 


Thomas Breslin; secretary and treasurer, G. P. Williams; directors, 
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H. C. Shields, F. B. Twining, Thomas Breslin, G. P. Williams, F. 
E. Draper, J. A. Eddy and Edward Van Schoonhoven. 


TAMPA, FLA.—The annual meeting of the stockholders of the 
Tampa Electric Company was held recently. All of the old officials 
were reelected. The board of directors of the company consists of 
the following: George J. Baldwin, Henry G. Bradlee, P. O. Knight, 
Charles Jackson, Robert Treat Paine, Russell Robb, George Wiggles- 
worth. 


MALONE, N. Y.—At the annual meeting of the Malone Light 
and Power Company officers were reelected as follows: president, 
F. D. Kilburn; vice-president, George S. Howard; secretary and 
treasurer, J. F. Wright; manager, John M. Fisk; directors, F. D. 
Kilburn, J. F. Wright, N. M. Marshall, Fred O’Neil, George S. 
Howard. 

YORK, PA.—The Merchants’ Electric Light, Heat and Power 
Company has elected these directors: C. H. Bear, George C. Camp- 
bell, Harry Wasbers, Thomas B. Loucks, Albert Falk, Arthur M. 
Berger, William L. Bear. The officers of the company are: presi- 
dent, C. H. Bear; vice-president, George C. Campbell; treasurer, 
Harry Wasbers; secretary, Thomas B. Loucks. 


TRAVERSE, MICH.—The annual election of the Boardman River 
Electric Light and Power Company resulted as follows: president, 
William Loudon; vice-president, Charles Wilhelm; secretary, A. V. 
Friedrich; treasurer, Samuel Garland; board of directors, William 
Loudon, Charles Wilhelm, A. V. Friedrich, Samuel Garland, A. W. 
Bartak, Robert Caldwell, Frank Votruba and Louie Greilick. 


ST. LOUIS, MO.—The Union Electric Light and Power Com- 
pany, of St. Louis, a subsidiary of the North American Company, 
has issued $4,000,000 in new securities. This raises the outstand- 
ing stock of the corporation to $8,000,000, out of $10,000,000 au- 
thorized. The money from the sale of the stock goes into improve- 
ments. The company has a bonded indebtedness of $25,000,000. 


SPRINGFIELD, MASS.—At the annual meeting of the West- 
field Power Company the following officers were elected: president, 
M. B. Whitney; treasurer, S. B. Campbell; directors, M. B. Whitney, 
Cc. J. Little, S. B. Campbell, George C. Dunbar, Thomas Little, 
George H. Loomis, L. P. Plane; superintendent, George C. Dunbar. 
A semi-annual dividend of two and one-half per cent was declared. 


PORTLAND, ORE.—The Mount Hood Electric Company has 
elected the following board of directors: S. C. Cobb, C. W. Notting- 
ham, C. W. Pallett, E. B. Colwell, G. W. Waterbury, C. C. Wood- 
cock, C. W. Miller, Richard Connell, J. E. Davis, C. B. James and 
Samuel Connell. Work has already begun on the construction of 
the company’s power plant, located near the junction of Bull Run 
and the Sandy river. 

OWEGO, N. Y.—At the annual election of the Owego Light 
and Power Company the following directors and officers were elected: 
directors, the Hon. William G. Phelps, the Hon. George F. Lyons, 
Binghamton; William S. Truman, William H. Ellis, George F. 
Andrews, William A. Smyth, Albert S. Andrews. Officers: presi- 
dent, W. S. Truman; vice-president, the Hon. W. G. Phelps; secre- 
tary and treasurer, George F. Andrews; superintendent, Horace 
Yothers. 

BINGHAMTON, N. Y.—At the meeting of the Binghamton Light, 
Heat and Power Company, Grant F. Chase was elected secretary 
of the board of directors to succeed F. W. Jenkins, resigned, and 
also a member of the board of directors. The officers are: president, 
Colonel George W. Dunn; vice-president and general manager, P. 
T. Glidden; treasurer, W. D. Dinsmore, Jr.; secretary, Grant F. 
Chase. Directors: Colonel Dunn, Chauncey Eldridge, of Boston; 
T. M. Meikleham, of New York; C. F. Hotchkiss, James J. Dough- 
lass, George F. O’Neil, F. W. Jenkins, P. T. Glidden and G. F. Chase. 


ANDERSON, S. C.—Another company has been formed for the 
development of electric power. It is called the Savannah River 
Power Company and will begin at once to develop the Gregg and 
Cherokee shoals. The incorporators of the company are Dr. S. M. 
Orr, H. H. Watkins, of Anderson; Harry Allen Orr and O. H. 
Sheffield, of Atlanta; J. E. Sirrine and J. Lawrence Orr, of Green- 
ville, and C. Elmer Smith, of York, Pa. The principal office will 
be in Anderson, and the power will be supplied to many of the 
neighboring towns. Gregg shoals is seventeen miles from Ander- 
son, and Cherokee shoals about thirty. Officers have not yet been 
elected. 











ELECTRIC RAILWAYS. 


CHEHALIS, WASH.—An ordinance granting a franchise to the 
Centralia-Chehalis Electric Railway and Power Company, for the 
use of an electric road through the streets of the city of Chehalis, 
has been passed. 


PHILADELPHIA, PA.—The Pennsylvania Railroad has placed 
orders for fifty-two high-speed electric cars, to be used on the West 
Jersey & Seashore line between Camden and Atlantic City and New- 
fields and Millville. 


CHARLESTON, W. VA.—The Kanawha Valley Traction Com- 
pany has let the contract for its power-house. The building will 
be of brick and iron, eighty by ninety feet, surmounted by a 
brick stack 125 feet high. 


SAN DIEGO, CAL.—The San Diego Electric Railway Company, 
through its president, J. D. Spreckels, announces that as soon as 
the men and materials can be secured the line will be extended 
to Pacific Beach and La Jolla, a distance of about fourteen miles 
up the coast from the central portion of San Diego. 


BOSTON, MASS.—Some of the citizens of Norwell are planning 
to build a street railway line from the end of the Old Colony street 
railway at Assinippi, a distance of three miles, to Norwell Centre, 
and then turn it over to the Old Colony street railway to operate. 
That section is without street railway or steam railway facilities. 


NORFOLK, VA.—The Elizabeth River Railway Company has 
been organized, with Edward A. Buell as president, and will build 
a railway line from where the Elizabeth river is crossed by the 
Norfolk & Portsmouth Belt Line Railway to Money Point, where 
it will cross the southern branch of the Elizabeth river and run 
on to Mill Creek and Great Bridge. 


PENSACOLA, FLA.—A franchise to construct an electric line 
from the Pensacola city limits to Brent Station, a distance of about 
four miles, has been granted a party of local capitalists by the 
county commissioners. The road will not only run from the limits 
of the city, but will also come inside the line, connecting with 
the Pensacola Street Railway Company’s line on North Hill and 
extending north to Brent. 


BROOKLYN, N. Y.—At the annual meeting of the Long Island 
Electric Company the following directors were elected: August 
Belmont, Ralph Peters, General James Jordan, E. P. Ryan, David 
C. Green, A. L. Langdon, C. L. Addison, Alfred Skitt, Arthur Turn- 
bull. The following officers were also elected: Arthur Turnbull, 
president; F. L. Fuller, vice-president and general manager; Frank 
E. Haff, secretary, and J. J. Rollins, treasurer. 


MEMPHIS, TENN.—The Clarksville (Tenn.) Electric Light and 
Railway Company has placed an order with eastern firms for the 
delivery of machinery for its power plant during March to the 
amount of $50,000 to $60,000. This is believed to be the beginning 
of improvements which will result in the extension of the street- 
car system in Clarksville as well as the building of the line to New 
Providence and other points, as recently planned. 


NORRISTOWN, PA.—At the annual meeting of the stockholders 
of the Trappe & Limerick Electric Street Railway Company the fol- 
lowing officers were elected for the ensuing year: president, John 
A. Rigg; directors, John A. Rigg, Remi Remont, W. S. Bell, N. H. 
Larzelere and Joseph L. Caven. The stockholders of the College- 
ville Electric Street Railway Company at the same time elected the 
following: president, John A. Rigg; directors, John A. Rigg, W. S. 
Bell, N. H. Larzelere, H. C. Jones. 


WAPAKONETA, OHIO—The latest electric railway planned in 
western Ohio is a north and south interurban railroad to con- 
nect St. Marys and Defiance, through Mandale, Ottoville, Delphos, 
Spencerville and other towns intersecting the western Ohio at 
St. Marys. Engineer Huntoon, of the Fort Wayne, Van Wert & 
Lima Traction Company, and George F. Wilson, of Delphos, have 
been engaged the past few weeks laying out the route. Delphos 
and Fort Wayne capitalists are interested. 


FORT WAYNE, IND.—The Fort Wayne & South Bend Interurban 
Company has elected officers as follows: president, B. F. Shively, 
of South Bend; vice-president, Daniel Zook, of Nappanee; secre- 
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tary-treasurer, A. L. Cornelius, of Syracuse; others of the board 
are M. L. Hussey, of Cromwell; Charles A. Shorb, of Warsaw: 
J. E. Kilgore, of Syracuse; Ephraim Banning and A. G. Wulkop, 
of Chicago, and C. F. Knowlton, of Fort Wayne. The company 
has franchises in every city which the road touches, except Fort 
Wayne. 


NEWTOWN, PA.—The Newtown Electric Street Railway Company 
at its annual meeting reelected the old directors as follows: Thomas 
P. Chambers, Alexander Chambers, E. H. Buckman, George © 
Worstall, T. S. Kenderdine, W. T. Wright, A. W. Watson, George ¢. 
Blackfan, E. P. Roberts and Edward W. Magill. The directo: 
then held a meeting and reelected the old officers: president, Thom 
P. Chambers; vice-president, treasurer and general manager, Alc. 
ander Chambers; secretary, George C. Worstall; superintenden: 
J. W. Keener. It was stated that the past year has been the be 
in the history of the company. 


DOYLESTOWN, PA.—At a meeting of the several trolley con 
panies which comprise the Johnson Syndicate the following officer 
were elected: Trenton, New Hope & Lambertville Street Railwa 
Company—president, T. S. Cadwallader; secretary and treasure 
V. D. Bates; directors, T. S. Cadwallader, S. S. Kapzenbach, J: 
Thomas Ross, M. V. Dager, V. D. Bates. Yardley, Morrisville 
Trenton Street Railway Company—president, C. M. Bates; secr 
tary and treasurer, V. D. Bates; directors, C. M. Bates, M. V. Dage: 
J. G. Homecker, D. V. Dager and T. S. Cadwallader, Newtown 
Yardley Street Railway Company—president, George C. Worstal 
C. M. Bates, J. G. Homecker, V. D. Bates, M. V. Dager. 


BOSTON, MASS.—The Boston & Northern Street Railway Con 
pany, controlled by the Massachusetts Electric Companies, con 
templates opening for service on Decoration day its new doubl: 
tracked line between Salem and Boston. Work on this line wa 
begun several years ago, but was suspended for a year when bu 
half completed, owing to the demands made upon the company’: 
funds from other sections of its immense territory. This line i: 
of the finest type of steam railroad construction and it is expected 
to greatly augment the earnings of the Boston & Northern when 
it is opened for traffic, as by reason of its location and type of 
construction a high speed can be maintained. It is expected to 
draw a large traffic from the steam roads on account of the high 
speed and frequent service. 


ENGINEERING SOCIETY. 


MADISON (WIS.) BRANCH, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—During the past month three meet- 
ings of the Madison branch of the American Institute of Electrical 
Engineers have been held. Two of these were student meetings, at 
which the subjects of “Luminous Electric Arcs,” “The Mercury Arc 
Rectifier,” “The Single-Phase Railway Motor,” and “Acyclic Gen- 
erators” were taken up and discussed. The regular monthly meet- 
ing for January was held Thursday evening, January 18, at the hall 
of the Doherty Electric Club. Chairman Scott presided and the 
meeting was well attended. The paper on “The Relation of Rail- 
way Substation Design to Its Operation” was abstracted by E. B. 
Miller, and S. Fussell read the paper on “Some Considerations 
Determining the Location of Electric Railway Substations.” The 
general discussion was opened by F. M. Conlee, of the Northern 
Electrical Manufacturing Company. It is planned to have at least 
one original paper in addition to the regular Institute papers 
presented at each of the monthly meetings to be held during the 
remainder of the year. For the February meeting J. C. Potter will 
read a paper on “Distribution Losses,” and in March C. W. Burket’ 
has promised a paper on ‘Telephone Exchange Aerial Cable Con- 
struction.” 


OBITUARY NOTICE. 


MR. THEODORE SPENCER, vice-president and general manager 
of the Bell Telephone Company, of Philadelphia, died on Sunday 
evening, January 28. Mr. Spencer was connected with the company 
since October, 1894, and he was promoted to the general manager- 
ship in February, 1902. On January 1, 1906, he was made a vice- 
president. Mr. Spencer was greatly esteemed by his fellow officers, 
and as a tribute to his memory President U. N. Bethell directed that 
at the hour of the funeral all offices of the company be closed and 
work suspended, except where the public interests might prevent. 











February 3, 1906 


PERSONAL MENTION. 

MR. H. W. WEBB has resigned as president of the Maryland 
Telephone Company and Mr. David E. Evans, vice-president, has 
been elected by the directors to fill the vacancy. Mr. B. S. Josselyn 
has been elected vice-president. 

Mu. A. C. GARRISON, president of the Columbia Incandescent 
Lam» Company, was a visitor to New York city last week. Mr. 
Garrison has been busy on matters pertaining to the company’s 
ts in the eastern territory. 


\c:. H. S. DURANT announces that he has taken a partnership 
inte; t in the firm of George W. Conover & Company, Chicago, 
Ill. ‘r, Durant has resigned his position with the Automatic 
Ele. ‘¢ Company, of Chicago, with whose sales department he had 
bec:, jentified for the past three years. 

_ <A. J. MELLEN, district superintendent for northwestern 


inte: 


lov f the Central Union Telephone Company, with headquarters 
at" io, Ohio, has been appointed manager of the Toledo exchange, 
to eed John W. Cherry. Mr. Mellen continues as district super- 
int nt for the company, his appointment to the local manager- 
shi ing a temporary arrangement. 


ALFRED STROMBERG, Chicago, Ill., for the last two 
m( 5 president of the Stromberg-Carlson Telephone Manufactur- 


in mpany, succeeding Mr. Eugene Satterlee, resigned, was not 
re ed at the meeting of the board of directors of the company. 
he anuary 16. John C. Woodbury, president of the Woodbury 
W Company, Rochester, N. Y., was elected president. 

2. H. T. DYETT, secretary and treasurer of the Wire and 
Te © hone Company of America, Rome, N. Y., was the former owner 
an spanager of the Electric Wire Works which has been acquired 
by - Wire and Telephone Company of America. Mr. Dyett has 
ha: . great deal to do with the development of the present business, 
a cription of which was published in the last issue of the ELeEc- 
TR: \L REVIEW. 

iR. C. T. MORDOCK, Terre Haute, Ind., has been appointed by 
Pr:sident Blood to report to the twenty-ninth convention of the 


National Electric Light Association, to be held at Atlantic City, N. J.. 
June 5, 6, 7 and 8, on “Methods of Theft of Current.” Past-Presi- 
dent Ernest H. Davis will make a new compilation of the laws of 
the different states governing the theft of current. 

\iR. ROBERT L. WINKLEY, of the publicity department of the 
Pope Manufacturing Company, gave an informal talk to the Tech- 
nical Publicity Association at a dinner at the Aldine Association, 
New York city, Thursday evening, January 18. Mr. Winkley 
outlined the methods of advertising automobiles, discussing maga- 
zines, daily papers, novelties, automobile races, new features of 
construction and the value of trade-marks. 

\IR. JOHN F. GILCHRIST has been appointed by President 
Blood, of the National Electric Light Association, as reporter on 

ie Free Installation of Electric Signs.” Mr. Gilchrist’s large 
experience with the Chicago Edison Company, and also in the manu- 
facturing field, will enable him to prepare an interesting and instruc- 
tive report on this subject, which will be presented at the twenty- 
nivth convention of the association, to be held in Atlantic City, 
N. J., June 5 to 8 next. 


MR. F. P. FISH, president of the American Telephone and 
1. egraph Company, has returned from a three weeks’ trip to the 
P ifie coast. Mr. Fish has been making an investigation of the 
al‘airs of the Pacific States Telephone Company. He announced 
h self as greatly pleased with the telephone developments in the 
i: West. In the territory covered by the Pacific States company— 
n.mely, Washington, Oregon, California and Nevada—there are 
nh -re than 200,000 telephones. Taking the territory as a whole. 
t re is practically one telephone for every twelve inhabitants. 


MR. HENRY T. SCOTT has been elected president of the Pacific 
© ites Telephone and Telegraph Company. Since the death of 
\. John I. Sabin there had been no president of the corporation. 
\ . Scott, the new president, has been connected with large enter- 
| ses. He was president of the Union Iron Works, of San Fran- 


© °o, Cal., during the construction of the battleship Oregon and 
‘-e cruiser Olympia and other United States navai vessels. 
bh s been president of the Pacific Mutual Insurance Company and 
i a director and member of the finance committee of the Mercan- 
tie Trust Company and director of the Crocker-Woolworth National 
Bonk. 


He 
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ELECTRICAL SECURITIES. 

While it is generally understood that last week’s operations 
in the stock market were mainly in the form of profit-taking or 
realizing, it was evident that a number of large interests were 
actively engaged in the speculation. The daily average of sales 
was well in excess of a million shares. General developments, 
either of an industrial or financial nature, have been conspicu- 
cusly absent, so that in looking about for any explanation of the 
present condition of the market one is at a loss to point out any 
distinctive feature. It is frequently stated, however, that the 
widespread industrial and commercial activity and prosperity is 
the backbone of the present speculative sentiment. From present 
indications there will be no cessation of this activity for some 
time. Already there are reports from many large manufacturing 
centres that the orders now in hand provide for a busy season for 
at least six months. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 27. 


New York: Closing. 
Procol iyi OS yc | Se a eae 91% 
CHUM IMUM OCHO Sc Sein ccd aeccweecdenumanecias 179 
CLEMGUR MNO oo aca ccinvdanaccutuyawe<es 176 
Interborough Rapid Transit................ 236 
Kings County Electric (ex rights).......... 175 
Meter TEIGVRROGs 6 oc so Sid ccewccneneveues 161% 
Metropolitan Street Railway................ 12456 
New York & New Jersey Company.......... 155 


Westinghouse Manufacturing Company...... 188 

Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 2 per cent, payable March 15 to 
stockholders of record as of February 24. 

The stockholders of the Westinghouse Electric and Manufacturing 
Company have been offered the privilege of subscribing pro rata for 
$15,000,000 of the company’s proposed issue of convertible sinking 
fund 5 per cent gold bonds at 98 and accrued interest. Kuhn, 
Loeb & Company have agreed to purchase the bonds not taken by 
the stockholders. Each stockholder is entitled to subscribe for 
such bonds to a face amount equal to 6 per cent of the par value 
of his stock. For the purpose of such subscriptions the transfer 
books of the company will be closed February 5, 1906, and will 
remain closed unti! February 14, 1906, and subscriptions will 
be received only between these dates and from stockholders of 
record at the closing of the books on February 5. The board 
of directors has called a special meeting of the stockholders, to 
be held in the borough of East Pittsburg, March 26, at 10 a. M.. 
to vote for or against an increase in the capital stock of the 
company for convertible purposes. George Westinghouse, George C. 
Smith and Charles T. Terry constitute the proxy committee. 


Boston: Closing. 
American Telephone and Telegraph......... 140% 
Edison Electric Illuminating............... 248 


Masanchusetis TICCEriC. «5 isneics ecccsccess 68 
New England Telephone.................... 13814 
Western Telephone and Telegraph preferred. 90 


The directors of the New England Telephone and Telegraph 


Company have declared the regular quarterly dividend of 1% 
per cent. 
Philadelphia: Closing. 
Electric Company of America.............. 12% 
Electric Storage Battery common........... 85 
Electric Storage Battery preferred.......... 85 
| 875 
Philadelphia Rapid Transit................. 33% 
United Gas Improvement................... 99% 
Chicago: Closing 
CRICRM RONMNOU oe rss sec ccnccsawer 135 
CCG MARIO PAGING oo ores cosas cs cusawes 161 
Metropolitan Elevated preferred............ 69 
National Carbon common................... 80 
National Carbon preferred................. 116 
Union Traction commom............<ccices 10% 
Union Traction proeferred............<secs 40 


Business of the South Side Elevated for the year closed Decem- 
ber 31 broke all former records. Total operating earnings were 
$1,713,347, compared with $1,574,829 a year ago, and $1,679,310 in 
1903, the former high record year. Bond interest and dividend 
payments amounted to about the same as a year ago, leaving a 
surplus of $217,470 for the year’s operations, compared with 
$161,954 a year ago and with $242,051 two years ago. Earnings 
applicable to dividends were equal to 6 per cent on the outstanding 
stock, compared with 5.53 per cent a year ago. 
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THE E. H. FREEMAN ELECTRIC COMPANY, Trenton, N. J., 
will be pleased to send descriptive literature dealing with its wire 
lamp guards and other electric light specialties. 


THE MARSHALI. ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., has published a new catalogue illustrating and 
listing sockets, switches and cutouts, electrical supplies and special- 
ties. 

THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, has 
prepared some special literature describing and illustrating “Banner 
Special” lamps, the Banner are burst and other forms of specia! 
electric lamp. 

THE WIRE AND TELEPHONE COMPANY OF AMERICA, Rome, 
N. Y., manufacturer of bare and insulated wires, telephones and 
telephone supplies, has compiled a data sheet giving the monthly 
average price of copper from 1883 to 1906. 


THE STAR EXPANSION BOLT COMPANY, New York city, has 
ready for distribution catalogue No. 14 descriptive of Star expansion 
bolts, toggle bolts and allied lines. This catalogue and samples 
of any of the goods shown will be sent upon request to any one 
interested in the material. 


THE DAVID MAYDOLE HAMMER COMPANY, Norwich, N. Y., 
has published a catalogue descriptive of the Maydole adz eye ham- 
mers. The regular line of Maydole hammers comprises 343 styles, 
sizes and finishes. In a smaller edition of the catalogue there is 
given a biography of David Maydole, the inventor of the adz eye 
hammer. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, is call- 
ing attention to its line of “Standard” motors. These motors are 
made from one-thirtieth horse-power to fifteen horse-power and the 
dynamos are for capacities from one-half kilowatt to ten kilowatts. 
inclusive, to operate on all direct-current circuits. Bulletin No. 41 
describes several applications of this motor. 


THE MERCHANT & EVANS COMPANY, Philadelphia, Pa., has 
published a handbook on sheet metals in building construction for 
architects, owners, engineers and builders. This book sets forth 
a series of roofing rules. In addition to this literature there are 
numerous illustrations of applications of tin-plate roofing material 
and testimonials from buiiders and contractors. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, Ohio, 
has published a beautiful catalogue entitled “The Story of Fostoria.” 
This not only details the method of making the Fostoria glass 
products but gives a number of illustrations of the glassworks. 
The company is the manufacturer of ‘“Nocrac”’ glassware for gas 
fixtures and “‘Noblac” glassware for electrical fixtures. 


THE SPRAGUE ELECTRIC COMPANY, New York city, among 
recent orders for heating and ventilating apparatus, has furnished 
complete equipments for the new United States custom house, 
Senator Clark’s residence and the Redman Bank Building, all in 
New York city, and for the town hall in Meriden, Ct. The Sprague 
company has for a long time made a specialty of equipments for 
operating ventilating and heating apparatus. 


THE CHESAPEAKE & POTOMAC TELEPHONE COMPANY, 
Washington, D. C., is distributing a neat calendar for February, 
calling attention to the use of an extension telephone on the night 
table. The reverse side of the card contains an abstract from a 
recent editorial in the ELecrrican Review concerning the economic 
value of the passenger elevator for tall buildings and the long- 
distance telephone service of the present day. 


THE LUNDIN ELECTRIC AND MACHINE COMPANY, Boston, 
Mass., announces that on or about February 15 it will move its 
offices from 176 Federal street to the factory at No. 10 Thacher 
street. This move will enable the company to keep closely in touch 
with the work in the factory. It has taken more space in the build- 
ing it now occupies, so as to largely increase its capacity. The 
growth of the company’s business has made this change necessary. 


THE BROWN HOISTING MACHINERY COMPANY, Cleveland, 
Ohio, has issued a handsome catalogue descriptive of “Ferroin- 
clave” building material. ‘“Ferroinclave” is the name of a new 
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corrugated steel of special shape. It is used principally in the con- 
struction of fire-resistive roofing, siding, flooring, etc., for factory — 
buildings and power plants. After it is secured in place it is always 
coated on both sides with Portland cement mortar, becoming 4 
reenforced concrete construction. It is the invention of Mr. Aley. 
ander E. Brown, vice-president of the Brown Hoisting Machinery 
Company. : 


THE JOSEPH P. DEVINE COMPANY, Buffalo, N. Y., has bev; 
organized to conduct the business of Joseph P. Devine, of manu- 
facturing the Passburg vacuum drying and impregnating apparatus. 
Mr. W. Strohm, for twenty years a member of the firm of Emi} 
Passburg, Berlin, Germany, has become vice-president of the Josey! 
P. Devine Company, which will have the benefit of his experien 
as well as the assistance of the firm itself, which has made o\ »; 
its entire interest in the American business to the Joseph P. Dev 
Company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., 
socured an order from the Pabst Brewing Company, of Milwan: 
for additional steam and electrical units. These will include ¢}. 
engines—one a single-cylinder, non-condensing type, twenty 
thirty-six inches, and two cross-compound, non-condensing type, ¢i 
cen by thirty by thirty-six inches. These will all be of the veri 
heavy-duty pattern for direct-connection to electrical machines. 
electrical equipment will consist of three revolving field-type, a 
nating-current generators, twenty-five cycles, one of 300 kilow: 
and two of 400 kilowatts capacity. There will also be two exc’ ) 
sets coupled direct to three-phase synchronous motors and fii . | 
with induction-type starting motors. 


THE ELECTRIC CABLE COMPANY, Bridgeport, Ct., has 1 
formed as the successor of the Magnet Wire Company and the Pi 
iess Electric Company, of New York. The company is erectins a 
large factory in Bridgepower, where it will manufacture mag*si 
wire, field and armature coils and ‘‘Voltax,”’ a new non-ru! 
insulation. The New York office wili be at 42 Broadway. 
cfiicers of the company are Edwin W. Moore, president; Freder: 
Hi. Cowles, vice-president; J. Nelson Shreve, treasurer, and H. 3. 
Williston, secretary. The directors include Alfred Skitt, John Car- 
stensen, Russell A. Cowles, Frederick H. Cowles, Edwin W. Moore, 
Jj. Nelson Shreve and H. S. Williston, of New York city; G. Tracy 
Rogers, of Binghamton, N. Y., and George C. Richards, of Brids» 
port, Ct. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


CHICAGO, ILL.—Tietgen, Falk & Company has been 
porated with a capital of $10,000 to manufacture electric fixtures. 
The incorporators are Edward Tietgen, Louis Falk and Louis 
Severns. 


NEW YORK, N. Y.—The Monarch Light Company has been in- 
corporated to manufacture gas and electric lighting materials. 
The capital is $30,000 and the incorporators are Frederick T. 
Ellithorpe, Minnie G. Ellithorpe, East Orange, N. J.; Anton Gronich, 
New York city. 


BROOKLYN, N. Y.—The Victor Electric and Manufacturing 
Company has been incorporated to manufacture electric meters, 
with a capital of $100,000. The incorporators are John B. d’H°m- 
ergue, Lindsley P. Baldwin, of New York city; H. P. Snyder, Hi:ry 
Hertzberg and Harry F. Asbury, of Brooklyn. 


HELENA, MONT.—Articles of incorporation of the Butte Eicc- 
trie Supply Company have been filed. The company will “al 
in electrical fixtures and supplies. The principal place of busiicss 
will be Butte. The capital stock is $10,000. The incorpora. «rs 
are H. K. Scheiber, H. L. Scheiber and A. B. Elliott. 


WARREN, OHIO—The Holscher Electric Manufacturing 1- 
pany, with a capital of $15,000, has been organized to manufac. ‘re 
lamps under the patents of Chris Holscher. The officers of  “¢ 
company are: president, F. K. Smith; vice-president, E. ©. 
Andrews; secretary, treasurer and general manager, Chris Hols: -cr. 


WARTFORD, CT.—The certificate of incorporation of the Ru -ell 
Electric Company, of Danbury, which is organized with a ca’ ‘tal 
stock of $12,600, for the purpose of manufacturing and des ng 
in telephone, electrical and mechanical goods, has been filed. “he 
incorporators are William Edwin Russell, Charles B. Russell «nd 
William Earl Russell. 


incor- 














